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YOUNG MECHANICS WANTEO 

FOR THE NAVY 

The recent addition of several large vessels to the 
Navy has created a demand for mechanics. Good 
opportunity for promotion to capable men, Outfit of 
clothing free on first enlistment. Rations, lodging 
and medical attendance in addition to pay Age 
limit for mechanics. 21 to 35 years. 

The pay in different trades is as follow's: 

MACHINISTS, 440 TO 470 PLUMBERS AMO FITTERS* *45 

ELECTRICIANS, 30 ID 70 COPPERSMITHS, 55 

CARPENTERS, 25 TO 70 BLACKSMITHS* 50 

Tl REM EM, 30 Ti 35 StHIPFITTIRS, 440 TO 455 

Young men without a trade, if between 17 and 25. 
can enlist as apprentice seamen and be sent to a 
Training Station and fitted for the duties of the Seaman 
Branch, and for the lower ratings of the Artificer's 
Branch. 

Extra pay for continuous service, Honorable Dis- 
charge, extra duty, etc. 

Only American citizens of good character are 
accepted. 

Application tin b e made it any Navy Recruiting Station or E>) tatter to the 
BUREAU OF NAVIGATION, 



HAW DEPARTMENT, 



WASHINGTON, D,C. 
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1=6 H. P. Working Model 

ci ?P , 24 In. X 14 In. X 12 in, 

" J ' long high wide 

Complete set of working J rawlmrs of above Watt's 

Hearn Steam Engine. , — $ 2. SO 

Complete set of castings for i-ti 11, I* . .. 15.00 

Complete set of castlDjis, ^ jttae, 1-15 IT. P 12.00 

Exceptional opportunity for sm amateur machinist. Fine 
for snow window attraction. 

Price of engine with boiler, complete $100.00 

CHAS. E. DRESSLER & CO. 

141*147 East 23d Street :: New York City 

jt anufojrfctfwt) of tiift 

DR. FR1EDBURU BUNSEN SAFETY BURNERS 

Makers of Models for inventors and for Exhibit ions. 
Experimental work amt Developing of Inventions. 

— - MrH'lmr RictllfC MBCtlinCS 
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THE STORY OF KORNIT 

* 


Shares 
in the 
Kornit 

Manufacturing 
Company 
will advance 
from ten 
to twelve 
dollars 
each on 
September 
first. 


BIG PROFITS MAKE BIG 
...DIVIDENDS... 

The Kornit Manufacturing Company is receiving 
letters and calJa by almost every mail from different 
manufacturers who wish, to buy KORNIT to use in 
their business, One rubber manufacturer in Newark, 
where our factory is situated, told Mr. Emanuel, our 
factory manager, the other day, that he was just us 
anxious os we were to have the time come when we 
could sell him all the KORNIT he needed, for it 
would save him many thousands of dollars every 
year by using KORNIT instead of hard rubber. 
This is the reason we are advancing the price of 
shares from ten tj twelve dollars on Sept. 1. I feel 
assured that we will have a market for KORNIT just 
as fast fta we can produce it* Here is indeed what 
I consider one of the best opportunities to make an 
investment, which will pay enormous dividends, that 
will ever be presented to yon, Roy now while yon 
can at the present print). 




A FINANCIAL OPPORTUNITY 

©P President CHARLES E . ELLIS 



|T ORN I T wa s It] vetlt c<l by 
^ .lotus N Gustav Ittn 
SUCH* a subject of the 
C/or of Russia. residing at 
Menken hof, near Uovcn 
hof, Russia, nmi is a IIo- 
mogeneotis Horn or Hoof 
RUbstain'v. K or nit is [no- 
diuril by grinding horn 
and bo of nhavtogs and 
waste into a palpable powder and then 

pressing under heavy hydraulic pressure 
with lieat In in a homogeneous slab, This 
slab piodures a substance which can bo sawed or 
turned, tbe same as ordinary wood, It Is, of a 
beautiful black consistency and Is Extbemely 
Valuable ns a Nos-Coxnrerua for GUirndCAL 
SfPFLtt’s. It Is a matter of record that the elec- 
trical Industry fn this country At 1 Tuts TtMS 
Doer Not Have a aatiafnetory material for heavy 
or high insulating purposes. A slab of Korn it 
one inch thick was tested In Trenton, New Jersey, 
by the Imperial Porcelain Works anti was Found 
to Have Resisted 00,000 Volts of Electiucity, 
If may be Interesting to note here that the heav- 
iest voltage which ta transmitted in this country 



is between Niagara. Buffalo and Lock port, New 
York. The voltage transmitted by this company 
i& between 40jM.in and 3(1,000 volts, Korn it Is 
pi] (tally ah good ah a mm -conductor for electrical 
purposes and supplies ns is hard rubber. 

The average price of hard vulcanized rubber for 
elect rival purposes is today considerably over one 
dollar per pound — n| the present writing some- 
thing like fl.2u per pound, 

Kent NIT CAN UK SIPM1 AT TlV ENT V-FI IE CENTS ITR 

rousu, and an enormous profit can he made at 
tilts price, so that It Can Easily m3 Seem (bat 
where Kornit is Equally as Hood, and ah a 
Matter of Fact, In many Instances, a Better 
non- conductor than hard rubber, it can compete in 
every case where It can he used, with great suc- 
re hh on account of Its price. For electrical panel 
beards, switchboards, fuse hoies, cutouts, etc., 
there are other materials used, such ns vulcanized 
paper fibre, slate, marble, etc, A piece af vulcan- 
ized paper (lbre, 3x1x1 Inch, In lots of 1,000, 
brings 2d cents per piece. A piece of Kornit of 
the Same I umexmonm could be sold with the 
Exunuoux Profit of over 100 per cent at ten 
cents. The absorptive ijimlities of Kornit render 
It such that it is far Preferable to that of vul- 





eanlzeri fibre, II will not maintain n tin mo. Of 
all Hit' material* which are now in the elect rival 
market tor supplies and Insula Lui s there is, as we 
hare sratcd above, none that are satisfactory. 
Kornit will till this place. Its tensile strength 
per square inch n vc rages from 1 ,3”] IS pounds to 
1,S1 1 pounds, which the reader rain readily see 
la Mure Tii as Satisfactory, This teal was 
made by a well known elect Hen L engineer, who 
In now acting in that capacity for the United 
S| ales f internment, with a Standard Richie Bros, 
testing machine. 

Waste ho in and win tie hoofs are I icing sold by 
the ton today lU'lm-ipally only for fertilising pur- 
poses. There Es one town alone, Leominster, 
Maw, where they have an average of eight tons 




MIL , JOHANN GUSTAV 111 ERIC IT, THE INVENTOR 
OF KOltMT. IN ItrssrviMI U O ARDEN AT 
MENU! -VT!Ot\ klttfilA, 



i — * : „ — [ 

rif burn yliavloj^jj every dnj. The waste liom 
shavings are now only being sold for fertilising 
materia L These eight toils of horn shavings 
ilia mi far fnred inio Kornit and sold for electrical 
purposes would easily bring $d T IHnV At this price 
It would be selling for less than one-fifth of what 
hard rubber would cost, and about one-half of 
What other competitive materials would sell for, 
even though they would not be ns satisfactory as 
Kornit. 

Korn it has been in use In Russia about four 
years. In Riga, Russia, which Is (lie largest sea 
port town of Western Russia, the Electrical 
Unions there arc using Kornit with the greatest 
satisfaction, finding it preferable to any other in- 
sulating material. 

The expense of manufacturing Kornit from the 



burn shavings is nut large, ns (he patentee,, Mr. 
Uierich, Inis invented an economical and sntiwfav- 
lory process which produces .an article that* in 
the near future, will be used in the construction 
of almost every but I ding in this country* 

Resides electrical Insulators, Kornit can be used 
for tlie manufacturing of furniture, buttons,, dour 
handles, umbrella, l-ane, knife and fork handles, 
brush and sword handles, revolver handles, mirror 
backs, picture frames, toilet accessories, such AS 
fancy glove hoses, jewel eases, glove stretchers, 
shoe lifts, etc. ; office utensils, auch ns paper- 
knife and pen holders, ink stands, pen racks ; 
medical instruments, such as syringes, ear trump- 
ets. etc., etc. ; pieces for games, such as draughts. 
Chessmen, dominoes, checkers, counters, chips, 
eribhftge hoards, etc,; telephone car pieces, stands, 
etc, : piano keys, typewriter keys, adding machine 
and cash register keys, tea trays, ash trays, 
scoops, mustard and other spoons, salad sets, 
cigar and cigarette cases, cigar and cigarette hold- 
ers, match boxes, and hundreds of other useful 
an cl ornamental articles, nil at a large and re- 
munerative profit. 

The Great Demand for 
Kornit in this Country 

HERE Is one manufacturer alone here in 
New York that uses CUi.tKtU square feet of in 
sola ling material for panel boards every year* 
He Is muv using slate and marble, but It Is Not 
EatBjfactohy, for the reason that in boring and 
transportation It Breaks so Easily. Kuhn it 
Will An swim tick Em com: ns Many cacti; hi Nil 
1 ‘anix Boa risk Vichy Mitii Moii i; Watihi-acturily. 
tin tJO.OUtl square feet of Kornit there would be 
ii net profit nf over fJJd.Oiih, or Act cent* fur every 
sipmrr foot used. Tint! (>mj Examine la chcrl 
to show yon The Enormous Rjiukits which can 
be made. There are a great many other panel 
and switchboard manufacturers In this country. 
You may bii interested to know that a panel 
board Is a small switchboard, There Is one or 
morn on every Ihssr of all large buildings where 
electricity is used, 'they each have it number nf 
switches mounted on theta, so that those in change 
can turn certain lights on or off. and by these 
panel boards all (he electrical power in the build- 
lug is controlled. They must he of u re] Entile non 
conducting material. Kornit con be used fur this 
purpose almost exclusively* The largest electrical 
manufacturing concerns In Riga. Russia Auk I 'si sa 
Kcirntt (Inly run Tula llTaroSE, after having 
tried all other so-called, nou-condtntlDg com posi- 
tion s. The electrical trades alone can consume 
a great many tuns of Kornit every day in the 
year. If only two tuns nf Kornit are manufac- 
tured and sold every working day in the year 
It Will Enaple the Korn it MANt rACYUHiNti 

< Vi_M fAN Y TO TaY IB 1KB CKNT IlIVHlEXPS EVKllY 

VtiAtc, Of course, if four tons a day are sold 
the dividends will be 32 per cent per year. This 
is NUT 1m T'ISclUlSI.K. Ax EXPKIlT ELKCTIlIC AL ES- 
i;im:h(i who hold* one of the most resjKjnsihle po- 
sitions here in New York City made the state- 
ment. after thoroughly examining and testing 



KornSt for electrical purposes, that in his most 
conaarYative estimation i tan be ten tons of 
manufactured Korn it sold every working day in 
the first yom\ This would mean that the Korn it 
Manufacturing CompHny would pay a dividend out 
of its earnings the lirst year of over seventy-live 
per cent C 7o% i , This is probably more than will 
be paid the tlrst year, but there certainly seems to 
be a gone] prospect of paying a targe dividend the 
first year. 

There \V i ll Re Such ax Enormous 
FOB K OR NIT THAT, FRO SI YHAIt TO YEAH, Tilt! DIVI- 
DENDS Earned Will Become Larger a Nit j .argeb. 
Tills IS TICE Best Oci'oimxtTY to Make an 3 n- 
vebtment That You Have Ever IIau. 

it is a well known fart that The Most Lediti- 
u a i*e anil Pro pit able; way to Make Money is by 
manufacturing ^>uie product that Eh '‘Necessary ’ 1 
and Gne that Pan He Fully Controlled so that 
nobody else ran man 11 fa cdure the same article. 
Look at Sugar (which is protected by a high 




Jj 



ONE OF THE HEAVY HYPRAIUU FlCESSLE IN KOR- 
KIT FACTOR V WITH PRESSITRE OF T30 TONS, 



tariff) : at Standard Oil, the Telephone, the Tele- 
graph, and we might go «n and enumerate many 
more monopolies. They are the Biu Money 
Makers of Today* Koitvrr Cannot he Manu- 
factured by Anybody in this Country Excevt 
Ourselves or our Agents. We own all the patents 
Issued by the United States Government to the 
Inventor, Mr. Johann Gustav Rierich, is Rus- 
sia. These patents Have Been Bor gut from Mr, 
Klerieh and aeik Duly Transferred to the Kor- 
nit Manufacturing Company and the same is 
Duly" Recorded in the Patent office of the 
United States, 



We have a Fine Factory 
Complete in Every Detail 

Vl^r E have a line factory in Newark, N. J. 

I Belleville Station), in a moat excellent 
location,, handy to the cars and also to the ship- 
ping, t Mir Factory is entirely completed and we 
ore manufacturing perfect Kornlt slabs. 

This is one of the Important epochs In mp life, 
and l irmly believe in the history of the tuuuu 
factoring bus in ess in this country. 

Mr. Kurt Riehicti, (he rod of the inventor, 
who is a graduate of Freiburg University, Ger- 
many, arrived here from Rubber on the 12ih of 
May, to take full charge of the scientific conduct- 
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lug iif i mu ffltdory, Mr. Kukt Rikkicu spent two 
years in Ids father's factory at Menken fioi.\ til k- 
hia, ami six lootiihs at the workshops in Riga, 
Russia, mastering every minute detail of the 
manufacturing and working departments. Mr. 
Rierich, Jig, lias been employed for six months 
recently En superintending the erection of a Kor- 
nit factory for the Knglish rompany at Stoke 
Newington, N. London, which he brought to 

COMPLETION IN THE HOST SATISFACTORY' MANNER, 
Mr. Ei erich. Jit., will have full charge of the Kor* 
nit factory in this roc nthy, Kims it wiix quick- 
ly BECOME A WELL KNOWN AND r.V [ VEHH ALLY USED 
ARTICLE IN ELEC its 1 CAL AND OTHER TRADES OF TUTS 
COUNTRY, EARNING AND FAY INC LARGE AND SATIS- 
UACfniEY DIVIDENDS EACH AND EVERY HEN MONTHS* 

A few shares obtained at the present price may 
he the foundation of a fortune or the much de- 
sired Income for sup port in the i ink n own years 
that are to come. We leave it to you if it would 
Hot set 1 Til giX.ii 1 .] Judgment to take immediate advan- 
tage of this opportunity. Anyway, please write 
me at one? and let me know jast what you will 
do. If it Is dot possible for you to take shares 
now, write and tell me how many yon would like 
and how soon It will be convenient for you to 
do so, provided 1 will reserve thfm for you at the 



present price. As soon sis 1 receive your letter I 
will answer It with a ceusonal letter asp will 

A 31 BA NOE MATTERS AS YM WISE! I'm THE BEST OF 
MY ABILITY, 

HEMIIM ms ft. 3 HAVE A * mam: thousand 

IH p LEARN INVESTED IN THE K it UNIT MaNI FACT Eli 
l.vo i ’ijmpavy, and the mlnuie you liny m shun; l>c 
□ lore In tills Company We become CoIwRTNKits sis 
Co-shareholders. It la for our mutual benefit 
to watch siud guard each olher'a Interests, ! will 
BE GRATEFUL IF Y0< WILL WHITE M E TODAY* so 
l bn I l tnay know josl what ymj will do, I pre- 
dict Jhsit after Kocait bits been mi the market for 
n year that the further mica me In price of l lie 
sharia will be fully ecjual to that which occurred 
In Bell Telephone share's. 

] know you will agree with me that yon have 
never bad presented to your notice a Metier oppor- 
tunity to make an Investment where such la rue 



shares. One Hunched Dollars will bey ten 
shakes. One Thousand Dollars will jiuy one 
HE NJUiKIi SHARES, AND SO ON. Oii flllt! ttfiCt 
tfejitember fir#t tin /n in af xharvn trill mi ranee . to 
fa tin tfvUafH t'ffrft. After you have 

bought one or more shares in The K oh nit Manu- 
v m ' ti k I n r ; On M i m a \ y 01 1 ma y f ( “c I as I do , t ha t 
you have placed your savings where they will 
M l AW KKRl'LAII (10(1 SATIS I ALTO BY LA It HE DIVIDENDS. 

I siioi i n not be a hit sriti'HisEP if these 
shsires paid dividends as high ns one hundred per 
cent lu die no i fur distant future. Consequently. 
a few dollars Invested now Eu the shares of the 
Korn it M a vr fautu hi no t ’ujfi'Asy at the present 
price of $10 each will enable you in the future to 
draw a HUCULAi; ikoime from E lie large profits of 
the Company an they are earned. The 
DKXUS will be [laid semi-annually, every six 
mouths, llie lirst of May and November of each 




protits can be made, because of the exclusiveness 
of control, and tlie great demand and the hoV 
cost of raw material. which Is now a linos I prac- 
tically thrown away. Join me In this lu vestment 
nt the present price of shares and I assure you 
ll Is my sincere belief that in I he future you will 
say: “That Is the day I made (he most successful 

move In my whole lif«/ T 

My Offer to You Today 

*|MIE KliRMT MaNI ' FACTUM -VO Coill'ANY is ln- 
i corpora ted under Hie Laws of New Jersey 

■md is capitalized with od, i euli.y paid non- 

assessaislh shares sit $ln eacli. Ten Tb ii.e.abs 

WILL BUY ONE SHARE. TWENTY UnU-ARK WILL 

ih v two sharks* Fifty Hollars will buy five 



year. Tins is one up riifi bust ocvokti: \ ettkh 
Y ou Will eVem have 1’heseNTEu to yd l In yoLk 
WHOLE LIFETIME. J HAVE INVESTED A GREAT 

Many Thousand Hollars in the Kent nit Man- 

I FACT U KI NG OiiM PA NY, AND ! FELL SURIU IT I« 

One i .if the Best Investments I Have Ever 
Made, I can thctii fully any to you that I 
felly h ELI eye that you will be more than pleased 
w i t \ i y o li r invest ni ent a n d that You w i i, i . neve a 
be hobby, I IE MEM HER, that you here have an 
upprirtLinl 1 y to become Interested in a large Indus- 
trial manufacturing concern m diiu factor log a 
product, with nn exclusive monopoly, which hah 
never before been manufactured or sold In this 
country. 

Remember, tbal It is by no means an experi- 
ment as ET II AH KEEN N'l 'Ccehsfelly mancfao 
TURLD AND SOLD FOR OVER FOUR YEARS IN RUSSIA 



at a lardr profit* ami the manufacturer and in- 
ventor iTCf m lj wrote tbai the demand is i s ckE am- 
ino every pay, beyond the rapacity of their man- 
ufacturing faculties. 

Now is the time for you to take advantage of 
this magnificent opportunity to [nuke an invest- 




ment in Ihese shares. before I he price advances, 
which will be the first of next month, I earn 
kmtly believe that In a few years these shares 

WILL PE WORTH FROM FIFTY DOLT Alt IS TO ONE lU'N- 

ithei> dollars each, on account of the la hoe divi- 
dends which the company will earn and regularly 



pay each and every six months* It Is a well 
known fact that ten dollar shares that pay fifty 
(rdf! to one hundred i mo) per cent dividends 
will readily sell hi the open market for $50 to 
$ 100 . TitK Outlook turn The Khun it Man cfao 
Tl'iHMi t’nMi'Axv is such that It seems Impossible 
for the earnings to fall far short of these figures, 
if the company only makes and sells two tons of 
Korn It ii day for the first year, and made a 
profit of only $2 ihi per ton. it would mean a 
profit of over sixteen per cent {16%) the first 
year. If 1 1 1 in business were doubled llie .second 
year, of coulee the carding rapacity would more 
than double, and l lie dividends would be over 
thirty two per rent 02%). Prominent and weM 
known electrical engineers assure me That this 
product cannot help nud is bound to make enor- 
mous profits, 1 would recommend that you send 
for as many shares as you may wish at once. 
You, Iti uty conservative opinion, can safely count 
on the large earning rapacity of these shares, 
! will nt once write you a personal letter wiib 
full Information, nud send you our illustrated 
book, ++ A Financial Opportunity,” containing a 
score of photographs if the Korn it Industry, 
taken in Russia. All letters bearing postmark 
prior to September t w Ml entitle writer to present 
price. 

1' lease let me hear from you before the price 
advances to $12 per share. 

Yours very truly, 

CHARLES E. ELLIS 

PRESIDENT 

7! 7B Temple Court, NEW YORK CITY 

[Mr, Ellis, besides being 1 'resident of this com- 
pany, is also Frealdeat of two other large and 
HucL-esaful companies:. owning shares therein val- 
ued conservatively at over $2fiH N t)UCI, Mr, Ellis 
has other Investments in New York City real 
estate, bonds, stocks and mortgages to the amount 
of many more hundreds of thousand s of dollars. 
Any bunk or mercantile agency will tell you his 
guarantee is ns good as gold. Tins la a success- 
ful man who wishes you for a Co-partner* as a 
Shareholder mid Dividend Receiver in this com- 
pany. Remember you will do business personally 
with Mr Ellis in this mutter,] 
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in li uot worth a minutes E Irti^ fliu! u postal *!ar<1 to send for our catalog, which tolls all about this liberal special 
offers Our catttlosf >ihowa oT'cr lUO iilfforeot stylos and sizes ol Wood Cook Stoves, Heating Stovies, Stool Bongos, 
etc. We are making many other liberal ofFBt* for tho summer months* A re you interested ? If 

S&NO POSTAL FOB FRKfi CATALOG “G" 

TwentMhFH tears of I I 1 P| C Aj A T I Al A ftj r A ??Q5 Wood la wn Avenue, 
Manufucturlnfl and Setlln# JUUjUll A * I 1/ L IV1 A 1 N V, I J * CHICAGO, 111, 



W E want to prove to you, at our risk, in four own home, without any obli- 
gation on your part whatever, that Tolman Ranges are absolute range per- 
fection and that one in your home will cut the fuel bill and housework in 
half . Let us explain to you how we sell direct to you from our factory at 

ACTUAL WHOLESALE, PRICES 

and thus save you $ 1 $ to $40 profits of middlemen and dealers. We give with 
every range a TEN YEAR GUARANTEE* which is as broad and binding as we 
can make it. We claim that Tolman Ranges are the only ranges MADE 
WHICH POSSESS ALL THESE FIVE POINTS OP MERITORIOUS PERFECTION— 

Isn’t This What You Want When You Buy a Stove or a Range? 

L The range that will bate, heat and endure* 4* The range that has art OLD ESTABLISHED, REFU- 

2, The range that is REALLT KOdontaL TABLE manufacturer behind It, 

3. The range which turns the gases and smoke into 5. THE RANGE THAT WILL LAST THE LONG- 
BAKING HEAT. EST. 






are accurate time and labor saving devices 
for meeting mechanical needs—short cuts through mechanical 
difficulties— they are recognized by amateur and professional 
mechanics as the standard for accuracy, workmanship, design 
and finish. Send for free Catalogue No. 17AP, of the largest 
line of fine mechanical tools. 



THE L. S. STARRETT CO., ATHOL, MASS., U. S. A. 



K '**<**ti caution Popular Meoh>al<n wben writing: Advertiser*. 



EASY WAYS TO DO HARD THINGS 

OF DAILY USE TO EVERY MECHANIC 

** Worth its weight in gold,” writes one* 

‘'Best boot I ever had,” says another. 

REVISED AND ENLARGED FOR 190 5 

Compiled from the “Shop Notes” Department of Popular 
, . . Mechanics, up to and Including December, 1904 . . . 

200 Pages : 5 t 385 Illustrations 

“INDEXED SO YOU CAN FIND IT* 

FOR SALE BY ALL NEWSDEALERS. 









To a Good Salary 



Xliere is a direct, easy way for you to hel p yourself to a de- 
sirable position and good pay in the trade or profession 
that matches your taste and ambition. All this with- 
out leaving home ; without losing an hour s work or a 
dollar of pay ; without changing positions!! util quali- 
fied to step into the one you desire. Will you mail 
the coupon below, ami find out how the Intkrna- 
i TIONAU CORRItSPONOK^CE Schools will help you 
I to begin helping yourself at once ? 

I This opportunity presented in the coupon is 

y/ y O U R o p port unity, No matt cr where v o u hie or 

a what you are doing, the coupon will help you to 

ft do better. Mailing the coupon puts you to no 

ftL expense or obligation. It simply gives you a 

^ft chance to find out all about the wonderful method 
of itioi ley-earning train! ng now within your reach 
through the 1. C. S4 No matter if you are poor 
and lacking in education ; no matter what obstacle 
■ ; seems to be in your way. the I- C# S„— a great 
J educational institution with a capital of over 



irjlernalional Correspondence Schools, Bor 372 Scranton, Pa. 

1 rk-n,*- rifliMTi, without futtiiW obligitlOli un tuy li&ri, IlOw 1 e’lJi'm flliflJlfy fur* ilt^Lr 

abL« position .1 .ni pi -uil siilai'jf iil llu* ooctipatiun boforji wlm 1l i Imvi- oiark«il X 
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MAMMOTH MILITA RY AIRSHIP 

The Next War Between Great Powers Will Surely Include Conflicts in Mid-Air 

and Beneath the Sea 




Latest Military Balloon— 160 Ft. Long 



Germany, rwer foremost in military af- 
fairs, has added one of the strangest appear- 
ing air-craft ever constructed to her army 
equipment. The envelope of this new war- 
balloon is lfiO ft. long, torpedo-shaped and 
fitted with a rudder underneath and two 
horizontal planes at the sides, forward, 
which serve to preserve equilibrium and give 
it the appearance of a sea monster out of its 
natural element Within the gas envelope 
are two small balloons into which air is 
pumped by the motor and which are used in- 
stead of framework to hold the gas envelope 
rigid. The basket which Is suspended from 
the middle, carries a OOhp. motor which 



both keeps the small balloons inflated with 
air and drives the screw. The balloon was 
invented by Major von Perse val, w r ho claims 
it can he deflated and packed up quicker 
than any other now in existence. 

In maneuvers before the German Minister 
of War and a large number of military of- 
ficers, it is said the balloon rose to a height 
of 300 yds. and was directed and controlled 
as desired. It was made to describe a figure 
eight eight times in succession and finally 
was landed easily and without a jerk. Those 
w r ho made the ascent were the inventor, two 
chauffeurs to attend the motors and Captain 
von Krogh at the rudder. 
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DRY DOCK “DEWEY” COMPLETES LONG VOYAGE 




A Great Floating Machine Shop 



The dry dock "Dewey** has safely com- 
pleted its Ions voyage of over 14,000 miles 
from Chesapeake Ray to the Philippine Is- 
lands, ami is now anchored in 65 ft. of water 
off Rivera Point at Olongopo naval station. 
Four huge mushroom anchors are used at 
each end of the big dock and the depth of 
water enables all large vessels to reach 
it safely. 

The "Dewey” left Baltimore on the 2Sth of 
December, 1905 — several months later than 
had been expected — and was 196 days, or 
about six and one-half months, on her way* 
arriving at the Philippines July 11 of the 
present year. The trip was a matter of 
interest to naval officials of all the great 
powers. The dock is equipped with wireless 
apparatus, and by this means her progress 
and safety were reported from time to time. 
It was necessary to widen the Suez canal 
for the passage of the dock. 

In rough water the old method of pouring 
oil on the waves to smooth them was re- 
sorted to, hut not with the usual satisfactory 
results. The oil did destroy the crest of the 
waves and reduce the amount of water that 
came aboard, but it also came hack on the 
decks of the tugs and made them so slippery 
that its use had to be discontinued. 

The dry dock "Dewey” is an important 
factor in the new naval station now being 
established at Port Olongopo, At present 
all materials for repairs are brought from 
Cavite, hut this will not be necessary for 
Jong. Elaborate coaling facilities are to be 
provided at Port Olongopo and eight big 
buildings, a city block in length and half 



as wide, are to be erected as shops. There 
will also be quarters for officers and meti 
and a big recreation ground. The harbor 
will be heavily fortified and the total 
expenditure involved is about SI 0,600.000, 



GLASGOW QUITS TELEPHONE 
BUSINESS 



The city of Glasgow, where municipal 
ownership of public utilities is general, has 
given up its telephone department and sold 
the plant at a loss of S200.000, 

The London Electrical Review says: 
"Notwithstanding all the clamor made by 
the municipal enthusiasts, all the talk about 
cheap and efficient service, all the ingen- 
iously arranged figures in the accounts and 
statistics, it has been evident for a long 
time past that the Glasgow^ telephone venture 
has proved an ignominious failure. * * * 

That the Glasgow corporation would sell 
their telephone system if they saw the least 
hope of working it at a profit, or of main- 
taining their ground in the competition, is 
not to be imagined for a moment. The sale 
means that the corporation realize that the 
position is hopeless, and are glad of the op- 
portunity of retiring — without the honors of 
war/ 1 

♦ ■ ♦ 

in rebuilding the electric line connecting 
Oakland* Cab, and a suburb. Mateo, it wms 
found the two places had been moved 12 ft. 
nearer each other by the earthquake. 
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ALL-RAIL ROUTE, LONDON TO NEW YORK 



Submarine Tunnel ol 30 Miles to Connect England! and Fra nee -- A not her Tunu 

nel of 38 Miles Between Siberia and Alaska 



From New r York to London by 12 days' 
travel in a palace car without change is the 
dream of ambitious railway engineers. More- 
over, the dream is likely to come true before 
many years, as the best expert engineering 
minds in the world, after exhaustive study, 
have pronounced the daring conception not 
onlj possible, blit involving less serious 
problems in tunnel construction than others 
which are already built and in daily use. 
The idea of a submarine tunnel between 
Siberia and Alaska has recently received 
much attention in Russia. In spite of the 
distractions that government Inis expe- 
rienced of late. Neither is the plan as new 
as generally supposed, for it was discussed 
nearly 30 years ago. and in 1886 our own 
geological survey reported on the subject to 



The tunnel under the English channel 
would be about 30 miles long. This project 
also dates back 30 years and the company 
which has a concession from the French 
govern ment some years ago bored 5.000 ft. 
of test tunnel and has spent over half a 
million dollars. Tattle work has been done 
since 1894, during which year the British 
government raised such strenuous objection 
to the work that boring was discontinued. 

The proposed route and distances are; 

Miles, 

Lon cion to Paris ♦ . . 230 

Paris to Vienna , . €25 

Vienna to Warsaw 350 

Warsaw to St. Petersburg. €50 

St. Petersburg to Moscow 400 

Moscow to 1 rkoutsk . , . . 3.405 




Plan of the Proposed Behring Strait Tunnel 



the United States Senate. Mr. Powell, who 
made the report, stated the undertaking in- 
volved — at that time- — no greater difficulties 
than those which existed during the con- 
struction of our first transcontinental rail- 
way, and since then great improvement has 
been made in tunnel work. The original 
idea was to bridge the straits, taking ad- 
vantage of the several islands which are 
directly in the route selected. 

The advance in tunnel work has taken the 
bridge feature out of the conditions, and all 
engineers now agree on the tunnel as the 
only way. 

From East Cape, Siberia, to Prince of 
Wales Cape, Alaska, is 38 miles, passing 
through the islands of Diomede and the 
island of Kruaenstern. The prime mover in 
the enterprise is a French engineer, M, de 
Lobei, who has studied the subject for years, 
and w T ho only recently received an Inter- 
ested hearing at the Russian court. 



I rkoutsk to East Cape f Behring Sts, ), 



to be built 3 s SO0 

Across Behring Straits, 38 

Cape Prince of Wales, Alaska, to Van- 
couver, B. C.. to be built , .2,300 

Vancouver to Montreal 2 + 209 

Montreal to New’ York 310 



For years past the English Channel has 
been to engineers as w r as an unconquered 
nation to Alexander, it offered a field for 
brilliant achievement; the lure of Progress 
rose like a sea siren out of its seething 
waters and beckoned them to dare great 
deeds. And again and again that w-eird call 
has stirred to restiveness the hearts of the 
English and the French peoples; but ever 
the cautious islanders, feeling themselves 
doubly fortified against foreign invasion 
because of their Insular position, hesitated 
to link themselves by a land route with the 
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From London to New York 



European continent, and in their trepidation 
the cause was lost. But the great achieve- 
ments of the present age, the assurance 
given by the world's best engineers that 
the project is wholly feasible and the amic- 
able relationship now existing between Eng- 
land and Prance have aroused a great en- 
thusiasm for the enterprise on both sides 
of the channel waters, and the English gov- 
ernment is taking measures to authorize its 
execution— the French government with all 
the nong-fr&id of that race, has long been 
ready to take it up at a moment's notice. 

As an engineering enterprise, according 
to M. Albert Sartiaux. general manager of 
the Northern Railway of France, the con- 
struction of a channel tunnel presents no 
greater difficulties than did the construc- 
tion of the Simplon tunnel. The channel 
tunnel would he longer, hut there would be 
no danger from infiltration and no such 
high temperatures to be dealt with as there 
were in the Simplon. However* the diffi- 
culties of removal of w aste would he greater. 
M. Sartiaux discusses the project at length: 

'"Soundings and borings made in 1876 and 
1877 gave assurance of the regular succes- 
sion of strata under the bed of (he channel, 
as they are visible upon the opposite cliffs, 
that they were without c £au1t h at any point, 
and these assurances were confirmed by the 
test boring. The several strata are super- 
imposed in curves of large radius and with- 
out fissures. The thicknesses of the several 
strata are practically constant as they ap- 
pear upon the exposed cliffs. The Cenoman- 
ian stratum is clearly marked as suitable for 
tunnel construction. It Is about 170 ft, 
thick and about 140 ft. of the upper part is 



impermeable. This depth is sufficient for a 
circular tunnel of from 15 to 20 ft. In 
diameter without danger from the pressure 
above and at a sufficient distance from the 
water bearing strata below. From the in- 
formation afforded by the test galleries 
opened in 1883 at Sangatte and Folkstone it 
appears that the entrance of water would 
not exceed the capacity of a moderate pump- 
ing outfit. In the coal mines of the north 
of France the least inflow of water is found 
in this stratum. 

"It is more difficult to lay out the course 
of the tunnel than to bore it. It must be 
done by feeling the way, keeping constantly 
at a certain distance from the treacherous 
strata above and below. The task is much 
facilitated by the fact that the use of elec- 
tricity would permit the adoption of sharper 
curves and heavier grades than w r onld be 
possible with other motive power. 

“The tunnel should be built In two inde* 
pendent galleries. Even with the favorable 
conditions anticipated it might not be pru- 
dent to construct a single tunnel 27 to 311 ft. 
wide and IS to 21 ft high. It is infinitely 
preferable to adopt the plan of two passages 
10 to IS ft, in diameter each and perhaps 
50 ft. apart, which would thus have no 
effect upon each other, while the tubular 
form would afford the greatest resistance to 
external pressure. However, the two pass- 
ages should communicate every 300 ft., for 
example. 

f, For the longitudinal profile there are tw T o 
possibilities: One assuring drainage by the 

double passage which will serve for two 
tracks; the other making the drainage gal- 
lery independent of the railway tunnels. 
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by Rail in 12 Days’ Time 



To the first plan there Is a fatal objection. 

*It forces the adoption of a hump profile; 
that is, making the highest point in the tun- 
nel at the middle with the lowest points 
at the ends, whence the water would he 
pumped. These are precisely the points at 
which the level of the tunnel should rise or 
he subject to a material prolongation and 
grades which would reach the maximum 
compatible with the adoption of electric 
traction. The second plan Is the one that 
has been considered from the first with all 
the more reason that the drainage gallery 
would serve during the construction of the 
tunnel for the removal of waste material, 
For this purpose this gallery should be made 
about 10 ft. in diameter, and from it would 
lead branches to the tunnel proper, as de- 
scribed further on. 

"Once provided with a suitable passage 
for drainage the tnnnel proper w T ould re- 
quire a hump profile only for its middle sec- 
tion of only a few thousand yards in length; 
from this section it would rise upon a gently 
Increasing slope to the portals, 

"The work would begin with the drain- 
age passage, having its lowest point in and 
sloping tow r ard a well or pit upon the bank 
from which waste material would be hoisted 
and water pumped. In brief, the course of 
the work would he as follow’s: The drain- 

age tunnel having been constructed to ap- 
proximately the middle of the channel, the 
boring of the tunnel proper would proceed 
from this point toward the shore. As the 
course of the latter inclines upward ly as it 
progresses, w r ater of infiltration would flow 
hack and into the drainage tunnel, and as 
the amount of water would Increase with 



the progress of construction, this should be 
taken into consideration in estimating the 
capacity of the drainage tunnel. With a 
fixed . ection, the capacity can he varied by 
giving a greater Inclination toward the 
point of discharge upon the shore. In order 
lo follow closely the direction of the strata 
of gray chalk in which the work would be 
carried on, the line of the drainage tunnel 
and of the tunnel proper would diverge from 
the starting point in the middle of the chan- 
nel. 

“In the lack of absolute knowledge as to 
the conformation of the strata, the drainage 
tunnel would serve for test purposes, from 
which the thickness of the strata above and 
below could ho ascertained at intervals of 
from 300 to 500 ft, + or ahout once a week at 
the estimated progress of boring. If the re- 
sult of any tests should prove unsatisfactory 
the actual course of the tunnel could be 
varied without departing from the theoreti- 
cal profile, making the tunnel more or less 
sinuous. In this manner the actual charac- 
ter of the stratum through which the tunnel 
is to pass would be reeotmoitered, and this 
knowledge would he further increased by 
the transverse passages which would be con- 
structed to intersect the course of the tun- 
nel proper at as many points as might he 
deemed necessary, and from each one of 
which work could be carried on Indepen- 
dently, working in each case toward the 
shore. According to the number of these 
branches and consequently the number of 
points from which the work could be car- 
ried on consecutively, the time required for 
the piercing of the entire tunnel Is esti- 
mated at from five to eight years. 
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'‘From the traffic standpoint the relations 
between England and the continent are de- 
veloped to n very slight extent. It amounts 
only to about 1,200,000 passengers by all 
routes, although there Is upon one hand the 
population of 42 millions of Great Britain 
and upon the other over 100 millions, count* 
itig only France, Italy and Central Europe. 
This smallness of traffic is attributed almost 
wholly to objection to the water passage, 
since between France, with 40 millions of 
inhabitants, and Belgium, Holland and that 
part of Germany served by way of Cologne* 
with hardly 50 millions, the annual traffic 
amounts to over four millions. 

£J 1 f the tunnel were ready for operation 
today, it is evident that it would divert 
nearly all passengers from the lines to 
Boulogne and Calais, but it is possible that 
it would have little effect upon the lines 
from Southampton to Saint Main. If it Is 
admitted that it would carry 90 per cent of 
those now traveling by way of Calais and 
Boulogne, 70 per cent of tho&c by way of 
Dieppe, 50 per cent of those by Ostend, 20 
per cent of those by Flessingue and 5 per 
cent of those by other lines, there would be 
at once a patronage of 900,000 passengers 
for the tunnel. But by the time within 
which the tunnel could he completed, this 
figure* wdth the proper allowance for natural 
increase based upon previous statistics, 
would amount to 1,200,000 passengers. This 
h the minimum. It is not a matter of doubt 
that the number would reach live to six 
millions in a very few years* 



“In the matter of freight, estimates vary 
from 1,500,000 to 5.500,000 tons per year. 
This would include most of the merchandise 
denominated as fast freight, but there would 
probably be little effect upon slow freight. 
It is certain that the traffic would support 
the operation of the tunnel, but it is also 
certain that at least at first the traffic would 
be far from dense, amounting to 20 or 30 
passenger trains and 30 to 40 freight trains 
per day in both directions/' 

The military objection so long raised by 
Great Britain would be met by keeping a 
considerable force of men at the tunnel en- 
trance at all times, and it is far from prob- 
able that an enemy could succeed in sending 
troops through, even unexpectedly — as in 
times of profound peace. 

The great advantages of unrestricted in- 
ternational intercourse involved in the ques- 
tion are hardly to be overemphasized. The 
dread of seasickness has kept traffic at its 
lowest point: but with an electrically lighted 
tunnel and electric cars, the tourist and the 
Londoner and the Parisian will think noth- 
ing of the little ride between the two shores. 
Then, too, the shipment of merchandise now 
entails two additional handlings going in 
either direction which would be rendered 
unnecessary writh a tunnel route at an esti- 
mated saving of $1.25 per ton* 

The next link to be forged In the inter- 
national route is a 3,800-mile railway line 
across Siberia's frozen interior. That Rus- 
sia In her time of stress and with her fear 
of political intrigue and her disapproval of 
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American independence should consider link- 
ing the two continents is, to say the least, 
unexpected, The new railway would he an 
extension of the Trans-Siberian line which 
now terminates at Irkoutsk, The difficulties 
of construction owing to rigorous climate 
and lack of facilities for transporting mate' 
rial would he great, hut not prohibitively 
so. This part of the journey, probably the 
least enjoyable, would occupy only a little 
more than three days. 

As stated previously, the old plan of 
bridging Behring strait, using the Diomede 
islands as central points of support, has been 
abandoned entirely with the improved 
methods of tunnel construction. This under- 
sea tunnel would be 38 miles in length, 
pierced through solid rock and with a depth 
of 192 ft. of water above it at one point, 
yet the time required for construction is 
estimated at only four years and the cost 
would be about % 25 0,000, 000. It is said the 
excavated material would not exceed that 
taken out for the New York Underground. 
Naturally both Russia and the United States 
would establish military stations at their 
respective entrances to the tunnel. 

From Behring strait to Vancouver, R C., 
is a distance of 2,300 miles to be covered 



by a steam railway line which will connect 
with our transcontinental routes and make 
them a part of the international line, The 
advantages accruing to the United States 
from such a line are apparent to the Amer- 
ican. at a glance. The most northerly rail- 
way in Alaska at present is the Council City 
and Solomon River road which has been 
built over the frozen ground and serves the 
transit of gold-miners, but the new line will 
go far north of this, forming it trail of 
civilization through a now almost Inac- 
cessible region. 

It is estimated that at a speed of oG miles 
an hour, the distance of 14,317 miles be- 
tween New York and London could be cov- 
ered in just 12 days. One of the great 
difficulties is the carrying of supplies for the 
trip into the frozen interiors of Alaska and 
Siberia. Not only would it be necessary to 
provide for the round trip, as it would be 
Impossible and prohibitively expensive to 
procure supplies in these regions, but it 
would also be necessary to estaldish supply 
stations for relief in case of protracted 
blockades from heavy snows. But as the 
Hues would he operated independently, both 
the Russian and the American systems 
would share this burden. 







THE FINEST MILK WAGON IN THE WORLD IS IN PARIS. IT IS A 24'HP. MOTOR 
WAGON, PAINTED PURE WHITE; 1$ VENTILATED AND COOLED, AND ATTRACTS 
ATTENTION WHEREVER IT GOES, 
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A SKYSCRAPER COURT HOUSE 

First Public Building to Adopt Modern Office 
Construction 



The new court house now under construc- 
tion in Chicago marks the change from the 
heavy, super-ornate and extravagantly ex* 
pensive type o[ public buildings which lias 
characterized county and state buildings tor 
years past. Hereafter structures of this 
kind are likely to lie erected more in ac- 
cordance with the best office buildings, and 
greater attention paid to light, ventilation, 
convenience ami utility and less to produc- 
ing simply an external exhibit of massive- 
ness or ornament 

Thu Chicago court house will he steel 
frame construction, 12 stories high, faced 



AIR PROPELLERS FOR BOATS 



Not Considered Practicable as Motive Render 



Discussing the subject of propelling a 
boat by means of an air propeller, a writer 
in the London Shipping World says: "Mr. 
HolzapfeVs analogy to a sailing ship being 
driven along by the wind does not help 
matters, as the conditions are quite differ- 
ent. \ did not understand that he wished 
to make an artificial wind by means of fans 
and set up sails to catch the pressure from 
such a wind, but that be wished to set up 
fans in the air to act fn the same way as a 
propeller acts in water, viz,, to get a for- 
ward thrust by projecting a stream of air 
astern. I still believe that the forward 
thrust obtainable in this way would be of 




New Type uf Public Building 



with granite. It occupies half a block In the 
heart of the city, being 157 ft. by 374 ft. 
The concrete pillar foundations were de- 
scribed in the August issue of this maga- 
zine. They extend down 120 ft. to bed- 
rock. The building will be 205 ft, high and 
cost $5,000,000. The columns form part of 
the walls, windows being placed between 
but not behind them. 

Not only will there be a great gain in 
space hut the light will be much superior 
to the old style public huilding. 

♦ « ♦ 

Wireless telegraphy is now ten years old, 
Marconi's first patent was taken out in Eng- 
land, June 2 t 1896, 



small amount compared with the power that 
would be necessary. We have an exact 
analogy in the case of an airship, and here 
the propellers have to be of very large di- 
mensions to do the work required, and for 
such a ship the resistance is very small, 
compared with that of a body in ’water, Mr. 
Hoizapfel could readily put his ideas to the 
test by putting a table fan on to a model 
ship and observing the result I do not 
think he can mean to put a propeller fan 
on board to drive air forward against a 
transverse sail or plane. This would be 
something like getting on a rowboat and 
pushing against one of the thwarts and 
expecting the boat to go along." 
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CABLEWAY USED IN SHIP CONSTRUCTION 



For the transport of material on to the 
slip an English shipbuilding firm is using 
overhead cableways, which it claims are far 
superior to cantilever cranes in point of 
utility and also more economical. 



says The Shipping World, London, "the trob 
ley can move fore and aft at a speed of 60 
ft, per minute and transverse travel 25 ft, 
per minute.' 1 All the movements and the 
lifting of the weight are controlled from the 




The Operators Ride in the Little Cabs 



The installation consists of two struc- 
tures hanging outwards at the head and foot 
of the slip, between which are strung cable- 
ways, A trolley capable of lifting 3 tons is 
hung on each cable. "With this weight/ 1 



car on the trolley and when the 3-ton limit 
is exceeded all three trolleys can he used to 
lift the same weight. The apparatus is abso- 
lutely steady. It was used in the construc- 
tion of the battleship "Lord Nelson/* 
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SOWING WHEAT WITH GASOLINE 
TRACTION ENGINE 



One of the bonanza farmers in the great 
Saskatchewan valley in Western Canada 
used a traction engine for plowing and disk- 
mg, and afterwards employed the same 
power in planting. The E-Tirm Implement 
News says; “The farm comprises several 
hundred acres on which wheat is raised. 
The traction engine was used in sowing the 
wheat, using two 12-ft. drills, followed by 
a 24-ft. steel harrow/' 



FREE CLOTHES BAGS FOR LADY 
TRAVELERS 



Here is an idea which will be instantly 
appreciated by the ladies who travel The 
general passenger agent of the Northern 
Pacific railroad has invented a clothes bag 
made of tough paper, into which the trav^ 
eler can put hats and such garments as are 
not in use on the car, or upon retiring for 
the night. When the articles are in the 
bag the top is closed with puckering strings, 
which keep out the dust. The bag can then 
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Sowing Wheat in Saskatchewan with (jasoNne I ruction Engine 



The gasoline engine furnishes the power 
for the complete process of plowing, disk- 
ing, planting, harrowing, reaping, threshing 
and hauling to market. During the winter 
it furnishes the power for running a mill 
where feed is ground. 

-* 

AUTOS TO CARRY BOSTON MAIL 



be hung up out of the way and is strong 
enough to sustain the weight of several 
articles. At the end of the journey it folds 
up and can be put in the satchel for use an- 
other time. Now why didn't somebody think 

of this before? 



GREAT INDUSTRIAL ACTIVITY 



Almost every day some new application 
of the motor tar decreases the number of 
horses in use in our cities. Plans are 
nearly completed for a motor car service In 
Boston to run bet ween the main postolhce 
and the 25 substations in the city and near 
by suburbs. Some of these stations are 8 
miles from the postoffice. 



From one manufacturing town in Indiana 
comes the report that 5,000 men and boys 
could be employed in that place alone. All 
the factories are behind on their orders and 
cannot keep up with the demand on account 
of inability to secure enough workmen. The 
skilled mechanic was never in greater 
demand than now. 
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THERMOMETER 20 FEET HIGH 



The largest thermometer in the world, 20 
ft. high, with figures big enough to be read 
a block away, has been made in Rochester, 
N. Y,, for a Boston druggist. The glass tube 
is 16 ft. long, and ten tubes were made and 
broken before a perfect one was secured. 
The instrument is very accurate and regis- 
ters from below zero to 115 C above, says 
the Optical Journal. 

— — <i- « f 

CASTING HOUSES OF CONCRETE 



Considerable interest has been aroused by 
the interviews with Thomas A, Edison, who 
has a plan to cast houses in moulds in one 
solid piece of concrete. In his enthusiasm 
the newspaper correspondent goes so far as 
to cast the house with fireplaces, mantles, 
bath tubs, and even cement pipes for water 
and gas. All this might be possible of ac- 
complishment. but as improbable as it is 
unnecessary. 

The idea is little more than an elabora- 
tion of things which arc already well known 
in cement construction. Foundations for 
walls, smoke stacks, heavy machinery, 
bridge piers, etc., cast in one solid piece of 
concrete, are being made every day. The 
steam railroads are making culverts, retain- 
ing walls for track elevation and even large 
arch bridges in one piece, or very large 
pieces; much larger than the material re- 
quired for an 8 or 10-room house. 

Large buildings, including churches, thea- 
ters and office buildings, are now being 
erected of cement reinforced with Iron rods 
or strips. In these cases the moulds are 
not. made for the entire building but for 
a few feet at a time, Edison places the 
cost of a set of moulds for a house at 
$25,000, which can be used over and over 
again. Four days is allowed for the con- 
crete pouring and setting. 

In process and principle the casting of a 
concrete house is little different from that 
of making the 200-bbl. jugs for cisterns, de- 
scribed in our July number. The use of 
moulds for making the foundations, outside 
walls and partitions would seem to offer 
advantages for quick and cheap construc- 
tion as the mixing and elevating of the 
concrete would be done by power and the 
tamping by comparatively unskilled labor. 
Moulds for making blocks, fence posts, water 
troughs, curbing, cisterns, anu many other 
articles are already on the market, "We may 
therefore expect the forms for a cottage in 
the near future. 





RAILROADS IN JAPAN 



CLEARING LAND OF STUMPS 



Japan has completed 5,000 miles of steam 
railway. The event was the occasion of a 
great celebration held in Nagoya, in which 
prominent government officials and railway 
managers took part and inspiring patriot- 
ism was displayed. 



ELECTRICAL AERIAL FERRV AT 
MARSEILLES, FRANCE 



To clear stump land costs as high as $200 
an acre. Where dynamite is used the cost 
for explosive is from 30 to GO cents per 
stump. Stump pullers will work on soft 
woods. On the Pacific coast, where the 
stumps are of mammoth size, a donkey en- 
gine, blocks and steel cable are used. A 
method much used years ago was to fasten 
a big log 20 ft. long to the stump and hitch 
two teams of horses to the end. 




An electrically operated 
aerial ferry uas been com- 
pleted across the Dieux 
Port, at Marseilles, France, 
and is now in operation as 
a ferry for passengers, 
freight and vehicles. It is 
sufficiently high to permit 
the free passage of all 
shipping. The car is sup- 
ported by steel cables sus- 
pended from a trolley run- 
ning on rails on the 
cantilever. 

The bridge is 805 ft 
long and 164 ft. above the 
Wftter. Height to top of 
towers, 284 ft, A winding 
stairway in each tower 
leads to observation 
houses, and foot passen- 
gers can cross the 12-ft. 
walk from one side to the 
other. Passengers and 
sheep, says the Western Electrician, pay 1 
cent fare each; horses, mules, cows and 
vehicles. 10 cents each; automobiles, 50 
cents. 



Ferry Car Crossing River 

The fastest vessel of her class in the 
United States navy is the battleship "Geor- 
gia/' Her record run was made at a speed 
of 19.26 knots per hour. 







Electric Aerial Ferry at Marseilles 
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The fact that the danger of fire is less 
today than ever before is due chiefly to the 
requirements of the insurance underwriters. 
As the rates for fire insurance are based on 
the degree of risk from destruction by fire 
of the property insured, the fire insurance 
underwriters who make these rates must 
know what constitutes a safe risk. They 
must know the conditions that tend to make 
a building fireproof and must he able to 
determine the chances of fire in a building 
which is not fireproof. They must be able 
to judge correctly the degree of protection 
furnished by sprinkler systems and other 
extinguishing apparatus and must determine 
the reliability of all fire-alarm systems. 

So great did the demand among insur- 
ance interests become for definite and accu- 
rate knowledge of these points that there 
was established a bureau of investigation 
known as the Fire Insurance Wilder writers' 
Laboratories where experts study, test, in- 
vestigate and report the degree of efficiency 
and safety of various materials, devices and 
methods which are claimed to make bui fil- 
ings immune against lire. 

The building in which these tests are 
performed is a perfect model of fireproof 
construction. The floors are of tile and 
cement and the doors are made of sheet 
copper filled with noncombustible material. 
All the window, door and skylight frames, 
sash, etc,, are made of sheet metal and all 
glass, is wired. Even the office appliances 
are fireproof; the desks, filing cases, and 
shelves being made of sheet metal. It was 
deemed necessary to take all these precau- 
tions, as many of the experiments are of a 
very dangerous nature. 

A careful record is kept of all fires that 
occur and whenever possible the cause of 
the fire is noted and filed away in a classi- 
fied list. As the records extend over a 
period of many years, the risk arising from 
any given cause can be accurately deter- 
mined. 

It appears from these observations that 
electricity, which so effectually aids in 



preventing general conflagrations, is also a 
great source of danger. When two line wires 
become crossed, one of which is a very high 
voltage circuit and the other low voltage, 
the current travels along the low voltage 
wire and, entering a building, encounters 
some low voltage apparatus such as a 
switch, motor, fuse, or other device and 
forms an arc. which is very likely to start a 
fire. The accompanying illustration shows 
one of the many burnouts which have been 




Results i>f Cross Between Trolley am! 
Tele pli one Wires 



caused by crossed wires. In this instance 
a telephone line a mile distant became 
crossed with a trolley wire and the tele- 
phone line, not being provided with fuses, 
brought the trolley current Into the building 
where it fused the wires and started the fire 
as shown, she loss being in this ease $ 13 , 300 . 

Short circuits and open circuits in inte- 
rior wiring are also often responsible for 
loss of property by fire. Unsoldered connec- 
tions, insufficient insulation, and improper 




location of wires are among some of tile 
causes, but besides these there is the danger 
of rats gnawdng the insulation off the wires, 
chemicals or moisture rotting the insulation, 
and electrolysis of the Insulation, which 
causes sulphur fumes. These fumes attack 
the copper wires which in time are so cor- 
roded that ail arc is formed. 

The locations of short circuits; are often 
very hard to ascertain. In one instance a 
wall hart been covered with tapestry wiiieh 
had running through it metallic threads. 
The tapestry was carried underneath the 
plate of a switch, the current of which was 
conducted over the metallic threads to a 
gilded picture moulding near the ceiling and 
over this to a point where a nail had been 
driven through the picture moulding and 
made contact with grounded material of 
some kind, possibly gas or water pipes. 
The passage of the current melted the metal- 
lic threads In the tapestry, but w r as fortu- 
nately discovered before much damage was 
done. 

In wiring a building, particular attention 
should he given to see that no wires come 
In contact with any of the pipe lines. 

The result of such contacts are showm in 
the illustration, where the gas pipe in each 
case was punctured by an arc, and the escap- 
ing gas ignited. In one case the contact 
with a pipe proved to be an advantage. An 




Ctfftrscterlstlc Types of Short Circuits and Grounds 



electrical wire having set fire to the wood' 
w f ork, also made contact with a winter pipe 
aad burned a hole through it, releasing a 



deluge of w-ater, which effectually stopped 
the progress of the llame. 

Many tires are caused by incandescent 
lamps, although it would seem that the 
amount of heat generated would be insuffi- 
cient to cause a Tire In anything but the 
most combustible material. This is true 
when the heat Is allowed to escape, but 
when it Is confined by being wrapped In 
cloth or other Insulating material the heat, 
which can no longer radiate, will accumu- 
late until the kindling point is reached. For 
this reason Incandescent lamps should never 
he placed w’here they may come in contact 
with combustible material. 

There are many other sources of danger 
due to electricity such as sparks From mo- 
tors, electric fiat-irons left with the current 
turned on. overheated rheostats, etc,; but 
the greatest number of fires are caused by 
crossed lines without protective apparatus, 
short circuits, open circuits, and grounds. 

One might think the dangers arising from 
spontaneous combustion were very insignifi- 
cant, but grain and coal handlers have 
learned from costly experience that these 
materials, when piled in large quantities, 
are sure to become heated and eventually 
burst into llame unless some means is pro- 
vided for cooling them. When coal which 
is piled more than 15 ft. deep becomes damp, 
the lime in the coal is acteu on by the 
moisture and the heat accumulates to such 
an extent that the coal often becomes red 
hot: and in many grain elevators expensive 
machinery is installed to keep the grain In 
motion to prevent it from healing. 

There are many other substances liable to 
spontaneous combustion, one of which is 
oily waste, which If stored away In sufficient 
quantities is almost certain to ignite, For 
this reason all oily waste, rags and refuse 
should be kept in metal boxes. 

All of the conditions that tend to produce 
fires are dangerous, but the greatest danger 
of all — the one which causes the greatest 
number of fires, and the one which the un- 
derwriters find the most difficult to over- 
come is carelessness, Fire causes which 
come under this classification are no longer 
filed in the classified list, as they were 
found to he simply a repetition of a few 
varieties such as "Filled the gasoline stove 
while lighted/' * Upset the lamp." "Children 
played with matches," etc., these records 
giving no information of new conditions to 
be guarded against, and simply filling up 
the files. 

When all the various causes of fire are 
taken into account, Et is evident that there 
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are many things to be con side ret! in pro- 
viding stii table means for eliminating the 
conflagration hazard, but the means of pro- 
tection and prevention which are now avail- 
able cover all possible causes of fire and, as 



will be seen later, the thoroughness and 
exactness with which these devices are in- 
vestigated and tested is imeqiialed in any 
other branch of applied mechanics. 

LConUaued Ntixt Mouth,) 







ARMORED AUTOS FOR GERMAN ARMY 



A ponderous armored automobile 1 was re- 
cently tested before the Emperor of Ger- 
many as a preliminary to its adoption by 
tile German army. The machine is pro- 
tected by armor Vi in. thick and in actual 
warfare would be protected by an armored 



hood, while the wheels would lip guarded by 
circular plates of steel armor. There are 
two loopholes with shutters for quick-firing 
rifles in front. Leather pouches fitted in- 
side contain a small battery of quick-firing 
pistols for defense at close quarters. 



NEW YORK SUBWAY TROUBLES 



When the subway In New York city was 
planned it was expected that the rapid mo- 
tion of the frequent trains would cause a 
continuous flow of air through the tunnel. 
For this reason the overhead openings to 
the air, which were difficult anti expensive 
to build, were placed at considerable dis- 
tances. 

When the line was first opened the small 
particles of steel from the grinding of the 
wheels and rails caused great annoyance; a 
trouble which had never been noticed in sur- 
face or elevated roads. This has somewhat 
abated, but the question of ventilation and 
cooling is causing the engineers trouble. 



On warm, and especially on "muggy" days, 
the air in the subway, after having been 
breathed by a million people in 24 hours, be- 
comes almost unendurable, and many pas- 
sengers have on this account abandoned the 
quirk subway service and returned to the 
elevated lines, which take twice as long to 
make the trip. 

At the Times* station it is now proposed 
to install a f 45,000 ammonia refrigerating 
plant, with the ammonia exhaust carried far 
up above the buildings; but while the re- 
frigeration part, fs reasonably practical, the 
result of a burster! pipe, which would fill the 
tunnel with deadly ammonia fumes, is a 
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chance engineers hesitate to take. Another 
plan is proposed of sinking wells and evap- 
orating the cool water by means of fans* 
There is evidently an inviting field for some 
ingenious inventor to come to the rescue 

with a safe and thoroughly practical remedy, 



GERMAN POSTOFFICE IDENTIFY 
CATION CARDS 



For 12 cents the traveler in Germany can 
now secure a card of identification which 
will be accepted at any postoffice. In addi- 
tion to a general description of the owner 
of the card, a small photograph is attached. 
A small cancelling stamp covers a part of 
the photograph, the remainder appearing on 
the card, when the holder of a card changes 
his appearance he must get a new card* 



UNIQUE AUTOMOBILE BRIDGE IN 
DESERT 



The daily mail and passenger automobile 
line between Roswell and Torrence, New 
Mexico, is over sandy deserts, and crosses 
only one stream in 101 miles, J. W, Stock- 
ard, manager of the company* has invented 
and built a unique automobile bridge to 
span the Macho. Like other mountain 
streams, it changes from barely a spot of 
water to a roaring torrent in a few min- 
utes when the deluge from a sudden storm 
miles away comes down. 

The bridge is constructed without floor or 
supports In the bed of the stream. The 
first quality protects it absolutely from all 



travel except that of automobiles and keeps 
off the herds of cattle that live on the 
plains; and also insures it against washout. 
Thus it solves two important questions for 





It Has No Floor 



uutomob Elista in the Southwest. The bridge 
ia til ft. long, and, as there are no speed ordi- 
nances in the desert, the cowboy chauffeurs 
hit it at full speed, giving the tenderfoot 
passenger a shock that is hair-raising *n the 
extreme. 




lire ho me -Made Bridge 
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SUBMARINE SAILS 300 MILES AT SEA 



[The full awing iwcmint ts by R VV. Ttrik+'r, 
nf the now spa per men who made the i rip. 
Editoil | 

Tlie new submarine torpedo boat ,+ Luke,” 
the largest ever const rue tod tn this conn try t 
recently completed an open sen voyage from 
Newport News. Ya„ to Bridgeport. Conn,, at 
an average speed of over seven knots. This 
performance is considered remarkable owing 
to the fact that the “Lake" was oncnnvoyed, 
a feat never before performed in this 
country. 

After receiving her finishing touches at 
the yard of her builders, the Newport News 
Shipbuilding & Dry Dock Company, the 
“Lake’’ began her long voyage on the after- 



is surmounted by a wooden superstructure 
and deck, which gives the boat an appear* 
ante not unlike that of the original "Moni- 
tor." but on a smaller scale. The propelling 
power on the surface is supplied by gaso- 
line engines turning twin screws; while 
submerged the screws are driven by electric 
motors from storage batteries of great, ca- 
pacity, Within the boat are comfortable 
quarters for the crew of ten persons, Include 
ing a galley in which the meals are cooked 
by means of electricity. Sufficient air may 
be stored in the air tanks to allow the boat 
to be submerged several days without caus- 
ing distress to the crew. 



Record Breaking Trip of the New American Torpedo Boat “Lake” 

one 
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Ihe “Lake** Running on the Surface 



n oon o t' M o n d a y , J i j n e 2 5 , w h e n C a pe H on r y 
was reached the engines were stopped long 
enough to enable a communication to be 
sent to her owners. The engines were then 
started again and never stopped until when 
off liarnegat, it being necessary to slow 
down to avoid a large school of whales, who 
evidently mistook the submarine for one of 
their number. 

At about 2 o’clock p, m, on Wednesday, 
the 27th, the “Lake" arrived safely at Sandy 
Hook and anchored inside. Later on the 
voyage was continued up New York harbor 
and through Hell Gate under her own 
power, into Long Island Sound to Bridge- 
port, at which place she arrived without 
a mishap of any description. 

This submarine marvel consists of a steel 
capsule of cigar-shaped form, within which 
is placed all the propelling machinery, air 
compressors, crew’s quarters, etc,, and which 



8he is equipped with three torpedo tubes, 
which can he reloaded and fired several 
times without coming to the surface, the 
commaudlng officer in the meanwhile keep- 
ing his eye on his prey by means of a sight- 
ing instrument which projects above the 
surface of the water, and even if discovered, 
offers a target too small to he struck except 
by a chance shot. 

The boat is equipped with hydroplanes, or 
side rudders, which, when set at an angle 
by means of pneumatic power, cause the 
boat to descend on an even keel while 
going ahead, thus actually possessing a 
feature which Jules Verne’s imagination 
gave to the famous “Nautilus,” 

* f • ♦ 

The British ' Dreadnaught" will ho able to 
throw twice as much metal at a single dis- 
charge of her guns as any other battleship 
now in commission. 
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LOCOMOTIVE LAYS SUBMARINE 
CABLE 



Cable steamers for laying ocean cable lines 
are well known, but recently a locomotive 
was pressed into a similar service when the 
big telephone cable was carried across the 
Connecticut river at Middleton. The cable 
is 1,640 ft, iong and weighs 10,063 lb., and 
when the time came to draw it across the 
river no tug was to be found within 45 
miles. Some greater power than a horse 
windlass was necessary, so a locomotive was 
hired to do the work. The railroad crosses 
on a bridge a few rods from the point where 
the cable was to crows. A 7 -strand steel rope 
was taken across the river and passed 
through a series of snatch blocks and fast’ 
ened to the drawbar of the engine. The 
other end of the rope was attached to the 
cable which was wound on a reel on the 
shore. A hand brake prevented the reel 
from unwinding too rapidly. When all was 
ready the engine crossed on the bridge, 
while the cable wa dragged across in the 
opposite direction, A small scow supported 
the end of the cable to prevent its catch- 
ing on the bottom of the river. The cross- 
ing was made in 16 minutes. 

Some years ago, when the river was 
frozen, says the American Telephone Jour- 




Kalr^Coven&d Trunk Used 
Box on Rural Route, 
to All Paris 



hy Rff-Ses Captain as MaJI 
Tbte Trunk Has Be<n 



of the World 



nab a cable was laid near the same spot 
hy drawing it across on the ice and then 
chopping a slot tti the ice and dropping 
the cable through. 

» # > 

PARLOR LOBSTER TRAPS 



The time-honored lobster pot with an ^en- 
trance' 1 at each end is to go. Since lobsters 
became scarce the fisherman cannot afford 
to lose a single one. With the old style 
trap many of the lobsters escaped, but with 
the new parlor trap entrance this is impos- 
sible, The Fishing Gazette says; “The par- 
lor trap does not fish any better* but it 
holds all lobsters that enter. In construc- 
tion it does not differ materially from the 
usual make except there is an open part in 
one-half of the aide in which there Is a 
net and hoop similar to the end nets or 
'heads/ One end is closed entirely with 
netting so no lobster enters from one end. 
The other end is similar to the old trap. 
Rut there is a third net in the center of 
the trap through which the lobster in en- 
tering either at the side or on the end 
makes bis exit into the 'parlor,' where he 
is safely impounded. On the parlor end is 
the door for taking out the lobsters from 
the trap." 

TIDE AND WAVE MOTORS 



A reader requests a summary of the meth- 
ods employed In the various wave and tide 
motors which have been made. The sub- 
ject affords sufficient data to fill a large 
book, as more than 200 patents have already 
been granted in this country alone on such 
machines. To utilize the limitless power 
which daily goes to waste is one of the most 
fascinating as well as difficult of accom- 
plishments. Some day some bright inventor 
may solve the problem and furnish light, 
heat and power for all without the use of a 
pound of coal. 

* ♦ — 

WIRELESS ON BAVARIAN TRAINS 



Locomotives on the Bavarian railway sys- 
tem are to be equipped with wireless tele- 
graph apparatus, which will permit of tak- 
ing and sending messages while the train is 
In motion, A signal bell will notify the en- 
gineer of the coming message and a few 
seconds later the signs of the message will 
appear on a paper band. Messages have 
been transmitted and received in this way 
over distances up to 200 miles. 



POPE L A R MECHANICS 



921 



MOUNTAINS OF IRON ORE AT LAKE PORTS CONTAIN 

MILLIONS OF TONS 



There is a marked similarity In appear 
ante between the huge piles of iron ore at 
a great lake port and a mountain range. 
The photograph on this page, made at the 
port of Con ne ant, O,, substantiates this state- 
ment for those who have never visited the 
immense receiving ports on Lake Erie. 
These mountains of iron are known as 



nil loading machine are t he largest , Those 
dumped beneath the main body of the sir tne 
ture seldom exceed 25,000 tons in weight. 
Some one has figured that the 33,500,000 
tons of ore shipped last season would make 
a dike of ore 10 ft high and 10 ft wide 
that would extend from Cleveland id New 
York. And. as to mountains, tills quantity 




"stock piles” anti represent those portions of 
the total ore movement, from the upper 
lakes which are not, for direct shipment 
after their arrival at the lower lakes. The 
ore which is not unloaded onto stock piles 
goes from the vessel directly into cars. 

There are 150 distinct kinds of Iron ore. 
Whether it goes onto the stoc k piles at bake 
Erie harbors or directly into cars may de- 
pend upon the kind of ore 1 that the furnaces 
are most in need of at any particular time. 
The capacity of the railroads is not equal to 
the task of moving forward immediately all 
that is received in a day. At least this is 
true at most of the ports. 

The weight of a single iron ore pile is 
often 50.000 tons and in height one pile may 
reach 100 ft. The piles at the rear of the 



would easily make one 300 ft, high, IMiO ft, 
wide and a quarter of a mile long. 

Of this vast amount of iron ore. there 
usually remains on the (locks of the lower 
lakes at the beginning of navigation some 
three or four million tons that have not 
gone forward to the furnaces. During the 
winter months when lake navigation is at 
an end. the railroads continue their hauling 
of ore from Lake Erie to the furnaces to 
such an extent as the weather will permit. 
Ore will often freeze, however, and it be- 
comes necessary to blast, it loose from the 
mountains. This is a dangerous occupation 
and many an ore shoveler has lost his life 
in recent years beneath some heavy portion 
of the mountain that has loosened and 
fallen upon him. 
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The ore movement of the present year at 
the beginning of the season was roughly 
estimated at from 35,000,000 10 38.000,000 
tons. It may not reach the latter figure but 
will not likely fall far short of 30,000^00 
tons. This will exceed all years in history. 
In the month of June alone 5,000,000 tons 
were shipped from Lake Superior, Ashta- 
bula harbor — the greatest ore receiving port 
in the world — received nearly a million tons 
during the same month; Cleveland is a dose 
second to Ashtabula, and Comieaut, the Car- 
negie port, is not far behind Cleveland, In 
one recent week 3,800 cars of this heavy 
product went forward from Ashtabula 
harbor- This, too, breaks all records. 

♦ +-* — — * 

An effort is being made to create a market 
for North American coal in Brazil. The de- 
mand for coal there is confined to coast ship- 
ping and the railroads, and nearly all used 
is English, selling at $10 gold per ton. 
* » + 

In the last generation the town of Qrsa, 
Sweden, has sold $5,750,000 worth of trees. 
By careful replanting a like income is guar- 
anteed for every 30 or in years. Railways, 
telephones and many other luxuries, are free. 



AUTO TRAVELS 606 MILES IN ONE 

DAY 



A remarkable trip was recently made in 
which an automobile was driven from De- 
troit to Chicago and return, a distance of 
600 miles, the same day. The party left De- 
troit at midnight and arrived In Chicago at 
11 a. m. After a rest of one hour the return 
trip began, reaching Detroit at JO: 50 p, m, 
The average speed for the entire trip v r,, s 
30 miles an hour. No repairs were made 
during the day with the exception of 
replacing one tire. 

* * + 

DON’T POINT FINGER AT WIRES 

Pointing a finger at a fallen wire may be 
dangerous. An Oregon young man did so 
and received a shock which killed him. The 
wire had fallen the day previous, and the 
end had been picked up and wound around 
a fence post. The victim pointed his Index 
finger at the wire, and. although 8 in. from 
it, the current leaped across the gap and 
passed through his body and electrocuted 
him. 



— #■ * * 

QUAKE VICTIMS LIVE IN STREET CARS 




AFTER THE BIG FIRE HUNDREDS OF REFUGEES FOUND SHELTER IN STREET 
CARS WHICH STOOD IN LONG LINES ON TRACKS IN THE UNBURNED DISTRICT. 
HERE THE PEOPLE LIVED AND SLEPT, THE CARS AFFORDING WELCOME SHEL- 
TER- THE ABOVE VIEW WAS TAKEN ON SUTTER STREET, 



POPULAR MECHANICS 



U23 




Latest and 
Best Cypes 
of foreign 
Motor Boats 



French Hti&i--Runs on Land or Water 



France, the homo of innumerable marvels 
fit the world of science and invention, has 
just produced an amphibious automobile that 
is one of the oddities of the century. The 
"Canot Venture" which has lately been un- 
dergoing trials near Paris is a combination 
motor car and motorboat and can be used 
Tor land locomotion when not dancing over 
the waves: moreover, it ran be altered for 
either service at short notice. 

This curious combination craft and car 
is built on the lines of an automobile 
yacht, hut conveniently placed are springs 
and supports for four wheels upon which It 
is adjusted for land service. The two rear 
wheels are driving wheels and may be used 
on water or on land as required. The tests 
of the new invention thus far made have 



proven very successful and this novelty in 
the auto field has developed very satisfac- 
tory speed* 

One of the most interesting of the newer 
British motor boats Is the "Svip/' This lit- 
tle flyer is 35 ft. in length, 5 ft. in, beam 
and 1 ft, (i in, draft. The engines arc 24-hp. 
4 -cylinder motors driving twin screws, the 
ignition being the standard low tension 
magneto. The exhaust is carried through 
a silencer fitted in a neat funnel which is 
fixed to a baffle plate immediately over the 
engines. 

The boat is intended for fast cruising and 
has comfortable seating accommodations for 
12 to lit people and can be adapted to stand 
a very fair sea. On the first occasion oil 
which the engines were started up the boat 




Cruising Boat ,p Svjp + " 



- 1 Miles sin Hour 
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Shallow Draft Steel Boat, "Spitlc^ l ' , 



attained n speed of 20 : *y miles per hour and 
on the official trial the flyer ran six times 
over the measured mile, with and against 
the tide at an average speed of considerably 
more than 21 miles per hour. A feature of 
the boat is the sliding hood which can he 
instantly col lapsed and rolled up at the 
forward end when desired. 

The Colonial office at London has recently 
had constructed for the use of the British 
offic ials in Southern Nigeria, a motor launch 
that is unique in many respects. The vessel 
is built of galvanized steel and is iift ft. in 
length, 9 ft. beam and 12 in. draft when car- 
rying a load of 4 tons. To facilitate steering 
on the light draft, three single-plate bal- 
anced rudders are provided. There are two 
propellers on one shaft, working in a tun neb 

The engine is a Try Under Thorny croft 
marine motor. The normal number of revo- 
lutions is 800 and at this speed the engine 
develops 41) hp. on paraffin. The capacity 
of the fuel tanks is 80 gal. The hull of the 
"Spider" is open, with a short deck over the 
fore peak and protected from the tropical 
sun by a light wood awning on which is 
placed the steering wheel forward. The 
hull is subdivided by six watertight, bulk- 
heads, floor hoards being fitted along the 
bottom of the boat, forming a deck. The 
engines of the “Spider" may be operated 
either on petrol or paraffin, but the latter 
will probably be used more extensively, 
since it is almost the only fuel obtainable 
in the part of the world where the boat will 
be in service. 

A cube of Irridium 1 ft. on each side 
would weigh 1,390 lb. 



ENGLISH COAL CARS 

the standard freight cars, or “goods" and 
"mineral wagons" as they are called on En- 
glish steam roads, are quite small and run 
on four wheels, The Illustration shows a 
coal cai’ weighing F> tons with a capacity 




Mold* Only Six Tons 



toad of only b tons. These cars arc strangely 
in contrast with the big freight cars here 
which carry ten times the load. The small 
ear is explained by the sharp curves in the 
track necessary to get into the collieries and 
points of delivery. 

— — — - 

PILES MADE OF CONCRETE 



A new concrete pile is made by spreading 
a layer of concrete on a wire fabric, having 
longitudinal rods attached at intervals. The 
fabric is then rolled up in a machine and 
the pile laid aside to harden. It also con- 
tains any desired number of vertical rods. 
One of the rods is a hollow lube and the 
pile is sunk by the water jet process. 
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PAUL JONES’ MAN-OF=WAR 



The "Ronhomrnt Richard.' Rant Jones' fa- 
mous battleship, which wen the victory 
In the engagement of Sept* 2;?, 177$, 

with the British -14 gun frigate 4, Sera- 
pis.'* was formerly the “Duras," an old East 
l ii el hi man. When Jones refitted the vessel 

for warfare he also rechr fastened her. The 
“BonhommG Richard" 1 was built in lTihi and 
was 13 years old when she went into com- 
mission. Her dimensions were; Length, 1"'2 
fi.; length of keel for Tonnage. 1 2N ft.,; fix 
tr< me breadth, 40 ft.; depth of Indd, in ft.; 
burthen (French measurement), OhS tons. 
She had a battery of 12 guns, throwing 2,7s 
lb, of metal in a single broadside. 

The battle waged furiouslj for four hours 



UNSIN KABLE ST E A MI 50 ATS 



A Kiel shipping company is having live 
\insinkable steamboats buflL In a test one 
of these vessels was laden with the equiva- 
lent of 2t)0 passengers,, and assuming tfiai 
Hie ship Had been injured in a collision, the 
en gi n e- roo m d i v i si on was pumped full o f 
water, and a hole to admit water freely was 
made to the exterior. When the ship sank 
until full it had still a foot of free board 
above the surface, 



after (apt, Tones had lashed his vessel to 
the enemy. Then for Lin. 1 first time a Brit- 
ish man of w ar si ruck her colors to the 
Stars and Stripes. Boon after the surrender 
tin "Honhomme Richard ” began to fill, and 
Jones transferred all his men to the cap- 
tured frigate and cut his own boat loose as 
stn? sank. The picture is a reproduction 
from ei recently discovered drawing made 
hy Paul Jones' own hand, which shows him 
to have been a good artist as well as a 
fearless fighter. Tim modern greyhounds 
of the sea give rm impression of power and 
,-dz'\ hut utterly fail to compare in the grace, 
beauty and animation which stands out. in 
every line rsf The Ronhnnime Richard,^ 

— r 

STEAMSHIP LINE BETWEEN RUS- 
SIA AND AMERICA 



V direct steamship line has been estab- 
lished In tween Ldbau, Russia, and New 
York, with a view to increasing commerce 
between the two countries, and also afford- 
mg a direct passage to the United Btat.es to 
Russian emigrants. The vessels will sail 
nn dor the Russian flag and accommodate 
from I .mio i n 1,200 emigrants, besides first 
and second class passengers. 
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NOVEL LOCOMOTIVES FOR AFRICA 

The illustrations show two now tyjuw of 
locomotives which won* re< ontly Irniiti at 
the Kltsou works, Locals, England. for sliip- 
moiit to South Africa. 



SANE LUMBERING 

As ono prominent lumberman recently put 
ii r the lumbering industry today is a species 
of insanity manifested by a greedy desire to 
cut up all the good timber, large anti small, 




riff- 1*-Twe]ve Dri ■ers-'-L'miSuaJ Construction 



J ei Fig. l is wneii an unusual construction, 
the superstructure of boiler, cab and water 
tank being carried on two long steel gir- 
ders., Kaeli section of driving gear is really 
an independent locomotive with ilw own 
valve motion, brake gear and sand supply, 
while the entire weight is carried on the 
12 drivers Strain is carried to cadi pair 
of cylinders independently, with bail and 
socket joints. The engine weighs 12 tons, 
and will take curves of short radius. 



in sight as fast as possible, when one 
might more easily provide himself a per- 
manent business, conserve the forests to 
future generations and leave something of 
value to his family. 

Suppose one secured 500,000,000 ft. of 
timber, picked out his null site and built a 
mill capable of cutting 20,000,000 ft, a year, 
suggests a correspondent of the Lumber 
Review. He could keep cutting for 25 
years, and at the end of that time, having 




Fig, 2-=- Helper Hniflme far Pretoria Line 



The engine, lig. 2, wn* built at the Vub 
cun Foundry, New made- Widows. as a helper 
for heavy passenger express trains on the 
Pretoria line. 



An automobile was converted into a sheep- 
shearing machine at Portland. Mich. The 
engine of the car transmitted, by moans of a 
belt, power to the wheel operating the power 
shears, and the work was rapidly and satin 
factor ily executed. 



left everything in in, and under, he could 
make a new start and cut the whole tract 
over again, the second muting requiring 15 
years, making in years in all. This perm a- 
nent business would benefit others, also. A 
permanent mill town with fireproof saw 
mill, planing mill, dry kilns, etc., would fob 
low, naturally* and the town would likely 
become a farming center, also, as consider- 
able farming land would be secured with a 
timber tract so extensive. 
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A BALLOON INCLINE RAILWAY 



A German engineer residing in a moun- 
tain district proposes to build a balloon in- 
cline railway for transporting tourists up a 
mountain -side too steep for a cable incline 
road. 

The balloon is fastened by a steel cable 
to a slide running along a single steel rail 
which is anchored to the mountain-side. 
The balloon is 35 ft. above the rail and 
carries a car or basket holding 10 persons, 
The ascent is made by the lifting power 
of the balloon, and a load of water ballast 
taken on at the summit causes it to de- 
scend. When the bottom is reached the 
water is let out and the conveyance is ready 
Tor another ascent, 

■ — 1 ♦ - — — - 

RELEASING HOOK FOR SHIP S BOAT 



li is said by sailors that there is no more 
important a part of a ship's equipment than 
the releasing hook which forms a pan of 
the gear by which the small boats are low- 
ered The ship may voyage for months, sail- 
ing thousands of miles, with no occasion to 
use a small boat. Then an emergency oc- 
curs in which every second counts, to say 
nothing of the danger of launching while 
a heavy sea is running which may ^masii 
the boat to splinters. From time to time 
improvements have been made in releasing 




hooks. The latest improvement, which is 
being adopted by large steamer companies 
and navies, is shown in the cut A quick 
Jerk on the small rope effects the release in 
an instant. 

- +■■•■* * — 

A good Imitation walnut stain is made of 
burnt umber and yellow ochre, in propor- 
tions to give the desired shade, 



ENGLISH DEVICE TO UNLOAD COAL 



A device for unloading coal, which was 
recently patented In England, consists of two 
large steel rings mounted on rollers and 
provided with booms, which hold the car 
firmly in place while being dumped. 

These rings, or tipplers, are so made that 
an engine may pass right through, and the 




How the C^r U Dumped 

entire train may then he unloaded, one car 
at a time. The device not only saves time 
hut also cleans out every ounce of coal, as 
the car makes a complete revolution when 
being unloaded. 

The tipplers are so designed that the cen- 
ter of gravity of the revolving apparatus, 
including the weight of the loaded car, is 
very near the center of the rings. The ad- 
vantage of this is that little power is re- 
quired to operate the tippler, a 5-bp. motor 
emptying as much as 100 tons of coal per 
hour. 



EGGS CANNED IN KANSAS 



Cracked or chipped eggs are not allowed 
to spoil in Kansas, but are preserved by 
canning. During the process of '‘candling,” 
or sorting with regard to size, freshness 
and cleanliness, many broken eggs are 
found. These would keep in cold weather, 
but in summertime soon spoil. 

The canning process consists in breaking 
the eggs into carefully cleaned tin cans, 
then placing the cans in freezers, where the 
eggs are frozen in a solid mass, after which 
they arc placed in cold storage. The cans 
are of 10-lb. capacity, each holding about 
12 doz, eggs. Some cans contain only 
whites, others yolks only, and others both 
whites and yolks. Bakeries and ice rream 
factories are large consumers of canned 
egga. 
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CEMENT SHINGLES CHEAPER THAN 
WOOD 



The use of cement for replacing articles 
made of wood is increasing: every {lay. Ce- 
ment has already replaced wood, to a great 
extent, in building sidewalks, bridges, fence- 
posts, steps, building-walls, foundations and 
many other purposes and is commanding 
considerable attention at present in the 
form of shingles In the earlier instances 
of concrete rutting the material was used 
In the same manner as in laying a floor, 
but the great strength required in a door it? 
not necessary in a roof. 

The cement shingles are only a little 
heavier than slate and not much more 
expensive than the best wood shingles, 
and, as they are practically indestruc- 
tible, they are cheaper in the end 
than any other material, including tile 
and slate. These shingles are made in a 
great variety of designs and are reinforced 




First Cement Shingle House 

with metal skeletons, which hold the cement 
together, and terminate in loops at the edges 
for nailing to the roof. They are practi- 
cally everlasting, as moisture, the cause of 
universal decay, is the chemical agent In 
the process of hardening cement, and when 
properly mixed and tempered the cement 
shingles become harder and more durable 
the more they are exposed to the weather. 

* * * - 

French bakers In large fortified towns are 
required to have a certain stock on hand at 
all times in case of war. All French bakers 
must deposit a certain sum of money with 
the municipal authorities ay a surety of 
good conduct, and must sell their bread at a 
price fixed by law. 



COMBINED TEA AND LUNCHEON 
BASKET 



A handy tea and luncheon basket de- 
signed for the use of motorists provides for 
all the wants of four persons. It contains 



provision -boxes, cups, saucers, plates, cut- 
lery, etc,, and a kettle with a burner under- 
neath, all arranged compactly. The basket 
has silver-plated fittings, giving it a hand- 
some appearance, and when the lid is shut 
down, a waterproof cover slips over all to 
keep out the dust. 



SPRING WHEEL FOR AUTOS 



Inventors arc steadily at work to perfect 
a spring wheel for motor cars which will 
do away with the expense and annoyance 
of keeping up pneumatic tires, while pro- 
viding the same ease in riding. The wheel 
illustrated is made up of five steel spokes 




Steel Spokes and Helical Springs 
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extending from a sleet huh to sockets in the 
rim which permit considerable movement' 
also ten helical springs, The tire is solid 
rubber. 

+ +— * — 

PORTABLE MACHINE FOR FELLING 
TREES 

A portable sawing machine, simple in de- 
sign and carrying its own motive power, 
thus making it entirely Independent, is a 
recent invention destined to he of great value 
to lumber men. 




A tubular framework supported in any 
suitable manner carries two band wheels — 
one driven by a gasoline or other suitable 
motor, the other running loose — over which 
passes an endless saw Guiding pulleys 
bring the running and cutting edges of the 
saw together so they move in the same kerf. 
Of flit 1 two sets of rollers employed at each 
end, one keeps the upper and lower runs of 
the saw in Hose facial contact and the other 
causes the saw courses to approach the first 
set of rollers In a gradual curve, and also 
holds the saw in close frictional contact with 
the driving pulleys, says the American In- 
ventor. The simplicity of construction and 
the portability of the device constitute two 
great advantages, 

+ -♦ 

SHIPPING LIVE FISH WITHOUT 
TANKS 



Fish can live out of water for a long 
while, provided their gills are kept wet. 
Taking advantage of this fact, a method of 
shipping them without tanks has been de- 
vised. A wooden box is filled with water to 
a depth of h: In., and the fish are placed in 
the box, which is then hermetically closed. 
Oxygen is Introduced into the box through 
a tube reaching to the bottom. As the oxy- 
gen before entering the box passes through 



several water bottles it is thoroughly satu- 
rated with water vapor. In this way the 
gills are kept wet and the fish preserved 
alive and in excellent condition for from 
three to four days. The result is practically 
the same as when (he fish draw oxygen 
from the water that washes their gills, ex- 
changing, as in our breathing system, 
carbonic acid for it. 

— + * 9 

LARGEST STONE CRUSHER IN THE 
WORLD 



The rapid increase in the use of cement 
for all construction purposes lias created an 
unprecedented demand for crushed stone. 
What is believed to be the largest crusher 




Tills Crusher Weighs 110 Tons 

ever built was recently completed. This ma- 
chine weighs ] 1 0 tons and turns out 5-in + 
c tikes, which are afterward run through 
smaller crushers. It is of the gyratory type, 
the rock being fed through three hoppers, 
the openings of which are 2 i in. wide and 
fi6 in, long. The crusher is 25 ft. high, runs 
at a speed of 3&0 revolutions per minute, re- 
quires 175 hp. and turns out 700 tons per 
hour. 

♦ • ♦ 

A wonderful new sight is being tested on 
a B in, gun on the British vessel ’ -Africa/' 
The sight indicates and allows for decreased 
muzzle velocity, owing to erosion, the rate at 
which an object is traveling, and. also, the 
difference between a shot tired through the 
air when the barometer is high, and when it 
is low. 
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AUTO HELPS FIREMEN 

In an eastern villas rwi'Jitly, when an 
alarm of tire was sounded, the one available 
team was hitched to the fire engine, leaving 
only two volunteers to look after the hook 



good nnefl are arranged in bundles of twenty* 
six nr t went y-ei gill „ (hen parkin) in boxes 
and sent i.o the rold storage warehouse. 
They are then called "ice bulbs," For may* 
flower and lilac bulbs the temperature main* 
tained in the warehouse is 25 * F. ; for lilies 




A ut o mobile Propelling a Hre [famine 



and ladder truck, A passing automobile 
was pressed Into service and drew the truc k 
to the fire. 

- — ♦ ♦ + 

COLD STORAGE FOR FLOWERS 



To retard the blossoming period of flower- 
lug plants in order to secure flowers at any 
desired time of the year the German gar* 
dene r places the bulbs 
in cold storage. Lilies, 
hyacinths, may flowers, 
gladiolus, roses and 
lilacs —for all of which 
there is a large demand 
In other countries- — are 
the plants usually sub- 
jected to this unique 
process. For the may- 
flower, especial! y\ 

Spain, South of France, 

Italy, Russia 
South America and 
Asia afford fine mar- 
kets a n d immense 
quantities of may flower 
plants are shipped to 
these countries. 

The bulbs are pre- 
pared for storage hy 
stripping them of the 
leaves, then cleaning 
and sorting them. The 



and gladiolus 32* F.; for roses 30* to 25* F. 
The relative humidity is high-up to eighty 
or ninety per cent. 

The "ice bulbs 1 * will produce flowers at 
any period* in any season within 20 to 2S 
days, without forcing. They are planted in 
sand, earth or muck and kept in the dark 
for the first ten days to prevent too many 
leaves on the plants. The next ten to eigh- 
teen days they are kept in the light and at 
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NOTABLE FOREIGN LOCOMOTIVES-NO. 7 




S PA I N“Sl X COUPLED FREIGHT LOCOMOTIVE ON THE SOUTHERN RAILWAY OF 
SPAIN. THE SPANISH RAILWAYS ARE 5 FT, 6 IN. GAUGE. WHICH GIVES THE EN- 
GINES THE APPEARANCE OP BEING VERY WIDE AS COMPARED WITH THEIR LENGTH, 
THEY ARE BUILT SHORT ON ACCOUNT OF THE NUMEROUS SHARP CURVES ON THE 
LINE. 



the end of that, time are full.; leveicped. 
The temperature should range fron iC D to 
5&° V. The leaves and blossoms of the 
plants are said to lie of stronger anil fresher 
appeara nee than when the plant is treated 
in the usual maimer, and the blossoming 
period can be retarded as much as six 
months. lee bulbs sell in Germany for 
about one cent each. Our illustration shows 
a view in a eohl storage warehouse contain- 
ing about six million may Howe r bulbs. 

KITES FOR SOUNDI NO SHALLOW 
WATER 



A water-kite fastened to a wire cable and 
cast over the side of a ship is the latest in 
hounding devices. The kite, which consists 
o f t wo parts a on nect ed by a c oupli ng , is su n k 
by the oblique pressure, just as an atmos- 
pheric kite is raised by the wind, says 
Public Opinion, and may he sunk to a ver- 
tical depth regulated by the length of the 
cable. A scale and register on the side of 
the winch tell the depth to which the Idle 
has descended. When the kite strikes bot- 
tom, the coupling is released and the less- 
ened tension of the cable sets in motion an 
alarm bell on deck, to attract the attention 



of the watch. The kite follows the ship 
under any condition of weather, and when 
fixed for a certain depth will sound the 




Kile, Tawed A|onff Under Water, Striking Bottom 



alarm as soon as the ship passes into shal- 
lower water. The kite is not reliable for 
depths greater than 30 fathoms. 

♦-*-# 

When moving pictures are taken of a. 
buggy moving at sue h a speed that the spokes 
revolve in unison with the interrupting shut- 
ter of the camera, then the buggy in the 
pictures appears to move while the wheels 
stand still. 
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CHIMNEYS TO RESIST EARTH- 
QUAKE 



When chimneys of brick or cement blocks 
toppled and fell during the San Francisco 
earthquake, the breaks always occurred in 
the mortar joining them, and not in the 
bricks or blocks themselves. One of our 
readers, John W, Haynes, of San Jose. Cal,, 
suggests a method of building quake proof 
chimneys. He says: 

"1 believe chimneys would be earthquake- 
proof if the cement blocks were made with 
a %-in, hole in each corner in which to 
cement iron pins, a little less than twice the 
thickness of a block in length, as the chim- 
ney is run up, By using two of the blocks 
diagonally opposite each other in setting the 
plus, continuous rods would be built up with 
the chimney. The method would be cheap 

and easy to use.” 

*■ * ♦ 

X=RAYS AND A DIAMOND THIEF 



Our illustration, from (he Keystone, shows 
an X-ray skiagraph of precious stones. Real 
diamonds cast the light shadows. Nos, 13, 
14 i& and Id; while the Imitation, No. 19, 
casts a dark shadow. It is also noticeable 
that the black diamond. No. 20, a dull and 
luster! ess substance. Is as transparent to the 
X-rays as the brill iauts. while the diamond 
bortz, No. (I, is much less transparent than 
either, though more so than the imitation, 
No, 19. The garnets. Nos. II and 12, cast 
darker shadows than the imitation garnet. 
No. 2; and the turquoise and pearl. Nos, 4 
and 5, cast much darker shadows than the 
opal. No. 3; sapphire. No. 7; chrysolite, No. 
S; emerald, No. 9. and ruby, No. 10. The 
rough tourmaline, No. 17, casts a darker 
shadow than the polished tourmaline, 
No. I &, 

* - ♦ + 

Galvanised iron roofs should not be 
painted until exposed to the rain and 
weather for several months. The paint will 
not then scale off. 



The young woman from 
Texas who, while examin- 
ing diamonds at a jewel’ 
er's in Omaha. Neb., put a 
|300 gem in her mouth and 
when charged with the act 
swallowed it. has uii wit- 
tingly aided science. Hith- 
erto it has been an accept- 
ed fact that diamonds are 
transparent to the Roent- 
gen rays, says the Key- 
stone, while Imitations are 
opaque and appear in an 
X-ray photograph with 
sharp outlines. The X-rays 
were used, however, to 
locate the diamond swal- 
lowed by the girl, the 
jewel casting a faint 
shadow, which was verified 
by placing three first-water 
diamonds in scattered positions below or 
hack of the thigh of a person experimented 
on and photographing them, and the spots 
were the same as that cast by the swallowed 




PROFIT IN CEMENT BLOCKS 



A cement block man figures out the cost 
as follows* with a machine turning out 150 



jewel. 

The young thief agreed to have the dia- 
mond cut out provided she were spared the 
consequences of her act, but as she was 
under 21 years of age and a native of Texas 
she could not legally become a party to the 
agreement- On trial she claimed she put 
the gem in her mouth to test it and did not 
know what became of it. However, she was 
found guilty and sentenced to five years in 
the penitentiary. 



blocks per day: 

Five barrels of cement, twenty barrels of 
sand and three common laborers constitute 
the labor and material for a day's work, 

5 bbls. of cement, at $1.50 per bbl. . . . $ 7.59 
20 bids, of sand, at $1.00 per yd,.*.** 2.50 

3 laborers at $1,50 per day each,,... 4.50 



Total cost $14.50 

This makes the cost of a block about 15 
cents; the block retails for 35 cents. 



REINFORCED CONCRETE TUNNELS 




A new system of tunnel 
i o n at ruction c o ntera p Jat es 
the use of reinforc ed con- 
crete in the walls of the 
shell in place of cast Iron 
or steel . The system is 
for use with the Hastings 
tunnel shield which was 
used so successfully in the 
construction of 4,139 ft. of 
24 ft, 9-In* bore on the 
main conduit of the Chi- 
cago intercepting sewer 
system. 

The foundation of the 
reinforced tunnel lining is 
to consist of a series of 
metal reinforced segment 
blocks molded by a new 
method without pressure 
or tamping, placed by a 
rotary segment hoist con- 
nected with the shield 
and forced into position 
by the hydraulic jacks 
that shove the shield for- 
ward. Waterproof pads 
will he used in the joints 
ancl seams of each ring 
of segments and the inner surfaces of the 
blocks will he coated w ith waterproof mate- 
rial, after which a reinforcement of circular 
steel beams, a beam to each ring, will ho 
placed. These circular beams will be 
braced by connecting longitudinal bars at- 
tached at equal distances around the circum- 
ferential beams, says the Iron Age, Over 
this foundation and at a suitable distance 
from it will he laid a heavy wire netting 
and over the netting will be applied a coat- 
ing of cement concrete, completely imbed- 
ding the metal. The interior surface will 
be troweled smooth. This form of construe- 
tion is said to be durable and of moderate 
first cost compared with other systems of 
building, 

— .. + * 4 ■ 

NIAGARA FOR BEAUTY AND 
POWER 



The Burton bill, which has for its object 
the preservation of the scenic grandeur of 
Niagara Falls to the people, was passed by 
the House of Representatives on June 1. 
Ity the terms of the hill the Fluted States 
reserves the right to take unlimited quanti- 
ties of water from the Great Lakes for sani 



New Concrete Tunnel System 

tary and drainage purposes; the President 
is authorized to open negotiations with 
Great Britain in regard to a line of action 
in preserving the river, and the amount of 
water which may be taken from the river 
for the production nf electrical energy is 
left to the discretion of the Secretary of 
War. 

LL is estimated that, allowing for losses by 
friction, etc., the total hydraulic energy 
represented! by the river in its 237 feet of 
fall between Lake Erie and Lake Ontario is 
3,500,000 horsepower. At the present time, 
on the two sides of the river, a total of 900,- 
900 horsepower is being developed* The 
river discharges 230,000 cubic feet of water 
per second from the one lake to the other; 
by limiting the number of cubic feet. w r hich 
may be used for power purposes the gov- 
ernment will be able to save the falls from 
our over-eager commercialism. 

Probably the most striking estimate of 
Niagara’s power from a commercial stand- 
point is that made by H. \Y. Buck, electrical 
engineer of the Niagara Falls Power Com- 
pany, in an article in the Outlook he says: 

“The total hydraulic energy of the falls, 
if a II wore developed, would represent about 
horsepower, To generate one 
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horsepower continuously for a year by a 
steam engine requires about 13 ions of coal 
so i hat to generate the amount of power 
represented by the falls would require about 
50 ,000 ,000 tons of coal per year. This would 
cost not less than $50 per horsepower-year. 
Ah against this, Niagara power can be gen- 
erated and sold in large quantities for $15 
per horsepower-year, nr $35 less than is pos- 
sible from the use of coal and the steam 
engine. 

"'From the above it will be seen that if all 
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l he hydraulic energy of the fails were uti- 
lized for power purposes there would result 
to the country an annual saving of $122,500, 
000 and an additional saving in the con- 
sumption of 50,000,000 tons of coal These 
figures illustrate what it actually costs the 
people of this continent to maintain Niagara 
Falls as a spectacle/’ 

From the number of petitions and the 
general agitation of the subject it seems 
the American people are still willing (o pay 
the price. 



BOAT RACING ON LAND 



For Inland organizations whose members 
would enjoy boat racing were they only 
located conveniently, a new rowing shell for 




Develops the Rowing Muscles 

developing the rowing muscles has been in- 
vented, The crew pull on straps fastened to 
a rail on each side and push against foot 
braces, thus giving the movable seats a re- 
ciprocating motion, says the Scientific 
American. The device is used for land boat 
races. 

+ • + 

plan municipal ice house 



The question of municipal ice plants is 
being agitated in Detroit, Mich. The plan 
is to erect a number of ice houses anil to 
cut the ice around lielle Isle, owned by the 
city, Members of the park department who 
have little to do in the winter will have 
charge of the cutting and storing, The ice 
will be sold to the consumer at the actual 
cost of maintenance of the municipal plant, 

the householders to be supplied first. 

+ . *. ♦ 

Contracts for two 10.000-ton battleships, 
“South Carolina” and "Michigan," have been 
awarded, one at $3 ,54 M00 and the other at 
$;1585,O0O. 



SAILING DAYS OF OCEAN PAS- 
SENGER STEAMERS 



Very few sailings are made by transat- 
lantic liners on Fridays, and none on Sun- 
days and Mondays, for ah there are so many 
lines now operating. There is good reason 
for it, however. Superstition prevents many 
people from starting on a voyage on Friday, 
and most people like to start on Saturday. 
The entire suspension of business, even to 
different railroad train schedules, on Sum 
day, puts that day out of the question and 
because banks are closed on Sunday, making 
it impossible to get letters of credit, there 
are no Monday sailings. 



FREIGHT CARS FOR AL TOS 



The Engl lab railroads have had so much 
traffic in motor cars that one of them, the 
London & Northwestern, has built special 




Chi* for £ hipping Autos 

freight cars for the exclusive shipment of 
automobiles. These cars arc 27 ft. long, fi ft. 
wide and admit !( It. high. There arc don hie 
folding doors ui each end of the car as well 
ns G-ft, sliding doors at fhe middle. 
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All f he articles ap- 
pearing in this de- 
partment are rt’p riot- 
cd in book form at 
the of each year- 




NOTES 



Contributions to 
this department are 
invited, tf you have 
worked out n rnod 
idea or know of one, 
please send it in. 



A HANDY HOLDER FOR LOOSE 
SHINGLES 



III shingling. where the roof is sheathed 
light and especially at the top In putting on 
The last rows of shingles a shingle holder 




for loose shingles will be found a. decided 
convenience. The holder is made of %-in, 
steel pump rod and has sharp hooks which 
can he set anywhere on the roof or hooked 
over the tomb, A half dozen of these hold- 
ers, says the American Carpenter and 
Builder, will be plenty for anyone, 

+-* * 

DRILLING HOLES IN VERTICAL 
COLUMNS 



For drilling holes in vertical iron or steel 
columns try the following method: 

Obtain an ordinary pipe hanger, which Is 
made in two parts and so constructed that 




the ends do not meet, and damp it to the 
column as shown. Place h 1-in. steel rod t 
2 ft. long and having an eye in one end. 
between the two damp bans and pass a holt 
through the clamp bars and the hole in the 
end of the rod* 

Place a square wfoughtdron rod, 1 in. 
thick, with an eye in one end, on the hori- 
zontal bar as shown, says the Engineer. 
Then put the ratchet in place and by mov- 
ing the vertical bar nearer I he column, the 
ratchet may be used to drill a hole of what- 
ever depth desired, 

HOW TO MAKE A STEAM TRAP OF 
PIPE FITTiN’GS 



To make a steam trap of old pipe fittings* 
get a cast-iron pipe 2 ft. long, cap it at both 
ends* A and E. then drill and tap holes 




opposite each other for the pipe, B and 0. 
The Euler is at 11 and the outlet at C. On 
to pipe C p which should have an extra long 
thread, screw an old globe valve, D, having 
previously removed the threads from the 
spindle of the same. 

Attach a float [mil to the spindle as 
shown. Valve F. says the Engineers’ Re- 
view, Es to drain the trap when necessary. 
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If valve D is properly connected, very little 
packing need be used on the spindle, a? the 
pressure will tend to dose the valve* The 
nap is for low pressure. When it (ills with 
water the float will vise ancl so let the 
water out 



HOME-MADE WATER RESISTANCE 



A portable home-made water resistance for 
testing purposes was made in the electrical 
repair shop of the street, railway at Lansing, 
Mich. The Street Railway Review describes 
the device. By reference to the accompany- 
ing Illustration it will be noted that this 




water resistance consists of & small barrel 
or keg to the sides of which are fastened 
vertical 2x2-in + wooden posts. Near the top, 
them posts arc pierced by a horizontal shaft 
fitted with a crank at one end. On this 
shaft Is wound the rope which supports an 
old journal brass used for making electrical 



contact with the water in the barrel. By 
means of a flexible cable this piece of brass 
is electrically connected to u porcelain con- 
nection socket fastened 1u the framework 
holding Lhe small windlass. A suitable plug 
with a flexible cable completes the circuit 
between the porcelain connection l dock and 
the source of cur rent* The cable, from a 
plate immersed at the bottom of the inside 
of the barrel, is brought through a wooden 
bushing driven tightly into the bung hole. 
This cable Is of sufficient length to connect 
with an ammeter or other instrument in the 
circuit with the colls to he test eel 
— * * +-- — 

WHEAT BIN THAT WILL NOT LEAK 



A form of wheat bin which may he made 
largo or small, built of any size lumber and 
will never leak is shown in the illustration 
from the American Miller. 

Build the hopper first, Put in the rafters, 





eatable Wlieat Min 

then floor them, running the flooring cross- 
wise and having it extend out past where 
the studding will be. Cut the studding on 
a bevel to fit the Hopper. The sketch is an 
end view. 



HOW TO LENGTHEN A SPRING 



This is a simple matter, but often very 
convenient Drive wedges in between the 
coils, and before taking the wedges out, 
drive wire nails in between t In colls, Tin Pi 
place the spring whore it is to be used, says 
the Engineers' Review, and drive out the 
nails, lotting the tension conic on the spring. 
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RAPID METHOD FOR MAKING RINGS 



Having bad mi. as ion Lu make a largo 
number of brass wire rings, I found the fol- 
lowing method the quickest and boat: The 

wire to l>e made into rings was first made 
into springs, which wore then cut along one 
side, thus forming as many rings as there 
were coils in the spring. As the springs 




were wound with the coils touching each 
other, the elasticity of the wire brought the 
ends of the rings opposite each other, thus 
doing away with any offset at the junction. 

To cut the rings I used a very thin cir- 
cular saw, fastened to an arbor and used 
In a lathe. Then i fastened a piece of 
brass tubing in the tool post, by means of a 
straight-tail dog, and fed the coils through 
by hand, running the lathe backwards at 
high speed. In this way I cut over 2,000 
an hour, the rings dropping out of the end 
of the tube, as shown in the sketch. 

There are many methods of making wire' 
into springs, and any device which makes 
good dose wound springs will do, but for 
this particular purpose [ have found the fob 
lowing method very satisfactory: The wire 

is wound on an arbor in a lathe, and is fed 
through two pieces of wood held by the tool 
post* The pieces of wood should be clamped 
together so that the friction will draw the 
wire out perfectly straight, anrU the tool 
post should be fed by the screw 'cutting at- 
tachment of the hit ho, — Contributed by A. 
W. Griggs, #55 Market street, Kenosha, WIs. 

* » ■» ♦ * 

WATERPROOFING FOR CEMENT 
BLOCKS 



Shave l A lb. castile soap into 1 gab water; 
let dissolve, but do not make a suds. Apply 
it while boiling hot to the surface of the 
blocks, using a brush. After the soap wash 
dries apply a hike warm solution of M> lb* 
powdered alum in 4 gal. water. Two appli- 
cations. says Cement Era, will close all pores 
and make a perfect waterproofing. 



HOW TO MAKE A WATER AIR 
COMPRESSOR 



In an establishment consuming an average 
of 25,000 gal. of water per day, drawn from 
the city mains through a 1 la-in. pipe under 
an average pressure of 6fl lb, and discharged 
into tanks of l.Obu-gal. capacity each, the 
water was made to supply all the com- 
pressed air required for several machines, 
thus doing away with the expense of oper- 
ating an air compressor. The system was 
arranged as follows: 

A tank. A, of 1,000 gal, i 13B cu. ft) 
capacity was placed over the water tank 
room, and another tank, P, of 66 eu. ft, 
capacity was placed below tank A, in the 
water tank room and the piping was 
arranged as shown* 

To operate, the handle of the three way 
cock, O, is given a one-eighth turn, causing 
the water to flow from the wat?r main into 
tank A, until the float valve closes and in 




turn discharges the corresponding volume 
of air through check valve. B> into tank P* 
The handle of the three-way cock is then 
turned to its natural position, when the 
water flows from tank A, to the water tank 
and in turn draws in air through check 
valve, G, ready for another filling. 

In 111 ling tank A with 1,001! gal. of water 
133 cu. ft. of free air is compressed in tank 
P. to about 2 lb., says a correspondent of the 
Engineers' Review, and by using 25,000 gal. 
of water per day It equals 25 fillings or the 
displacement of 3.323 cu* ft. of free air com- 
pressed to about 50 lb. pressure per square 
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inch deducting necessary losses. This air is 
drawn out of tank P. through a reducing 
valve, H t under the desired pressure. 

* * * 

HOME-MADE GASOLINE BRAZING 
TORCH 



A gasoline brazing torch which fastens to 
the wall in front of the work bench and 
swings hack out of the way when not in 
rise, inny he made as follows; 

Thread both ends of a 2-ft. length of 2-in, 
gas pipe. In a 2-in* cap drill a hole to re- 




ceive a single tube bicycle valve, Y; drill 
another hole and tap it to receive a *4-tn* 
pipe, C, 5 in* long, on which weld a piece 
of Iron to form a handle or T for con- 
venience in replacing the piece after tilling 
the tank by way of the apped hole, 

Fit the 2-in* cap on the top of the Sdu, 
pipe. Brill and tap the cap for the bottom 
for a Vi -in. pipe* 0 T 2% ft* long and threaded 
at both ends. Make the burner of a piece 
of bicycle tubing, says the American Ma- 
chinist* with a Mi, length of small-sized 
tubing colled around it* An angle valve at 
G controls the supply of oil to the burner. 
The arrangement of the burner causes a 
continuous generation of gas by the blast. 
Make a hole not larger than a pin prick In 
the cap* T, at the end of the coiled tube* 
Fasten a bicycle pump* B, to the wall just 



above the Lank to use in keeping up a con- 
stant pressure in the tank* 



HOW TO MEND OLD SACKS 



Turn the sacks and shake them well* Make 
some good paste and apply it around the 
rent, using a brush. Cover the rent with 
a piece of cloth, says the American Miller* 
smooth it on with the hand and your patch 
Is complete* 

# _ * ♦ 1 ' 

GAS BAG FOR STOPPING MAINS 



Flow of gas from the main can be stopped 
by means of the gas bag illustrated, a de- 
vice much used by gas fitters. To make the 
bag use common bed sheeting, cutting it 
1% In. larger than the circumference of the 
pipe; sew it up, turn it Inside out and then 
dip it in linseed oil so It will hold water. 

Put the bag over the hook, A r and put H 
into the pipe, then remove the hook and 
fasten the month of the bag to a f ft-In* pipe 
as Indicated. Support this -in. pipe by a 
stake driven Into the ground. Pour water 
through the %-In, pipe into the hag until it 
la full and stops the How of gas. 

To remove the bag grasp it at the mouth 
with one band and with the other pull out 
the ^K-In* pipe. Pull slowly on the bag, thus 
forcing it to the Inner or top surface of the 




pipe and causing the water to run out. 
From 2 to & lb* can be created n the bag, 
depending on the height of £he water col- 
umn, 1,5 seconds being necessary to insert 
the hag and cut off the flow of gas* 

For a 10 or S in. main, use a 10-in. bag; 
for 6 and 4-In, pipe nm a 6-in. Mg and For 
i, 3 and 2-lti. pipe, use a 4-in. bag. 
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TANK ALARM FOR LOW WATER 

hi ;l water supply system where the tank 
is located a distance of two miles from 
the pumping station, and where there is an 
alarm to notify when the tank is full, hut 
none to tell when it is empty, a conrespou* 
dent of the Engineers 11 Review installed a 
device ris follows: 

A is a water pressure gauge and B is 
tine pointer An insulated wire runs from 
the battery, C. to and Through a hole in the 
top of the gauge shell, A bare end extends 
down low enough to allow the pointer to 
form a contact. T ids causes a current to 
flow’ from Hie batteries through the wire to 
i lie hand of the gauge and to the bell by 
means of the wire, E, which is fastened to 
the case of the gauge, by either soldering, 




or with brass or copper screw. The switch 
is for cutting our the bell when the water 
pressure is low enough for the pointer to 
hit against the end oi the wire. 



HOW TO TEST A SQUARE 



Draw any line ■ TB) with any radius and 
use any ptsini on Hie line ns the center, C. 
describing a semi-circle, a < h, If the square 
is n true right angle, says the Metal Worker, 
one arm should meet the diameter at b, the 
other arm at a. and ihe corner come directly 
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on the circumference ai v r If the test is 
carefully made any inaccuracy in ihci square 
may be detected, 



A3P 

FASTENING LINE WIRE TO TREES 

Where ii its impossible to set poles for a 
rural telephone line, a good method of fast* 
enlng the wire to the trees is as follows: 




Min#*: for f’usU-rtiftjj Lint- Wire 



Take a hinge ( the longer the better and 
safer ) r nail it to si limb as illustrated, Twisl 
the lip one-fourth turn and bolt a porce- 
lain button to ii. to which button fasten 
The wire. When the motion of the tree is 
parallel with the line, the wire will give 
and when it is at n^ht angles with the 
line, the hinge will take up the motion and 
prevent the wire breaking. — Contributed by 
F, W, Mintzlaff, Grafton, WIs, 

+ * 4 

HOME MADE POST AUGER 



For the auger use & piece of HitTi-in, soft 
steel Vu in. long. Cut it as shown: sharpen 
the wings, A A. not attempting to finish 
the spur. Then forge a handle hole in one 
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end of a piece of round stock 3d in. 

long; weld this piece io the auger blade, 
heat the blade and twist it in the vise ( to 
the left}. Finish up the cutting edges over 
the horn of the anvil and make a square 
point of the spur. A correspondent of the 
American Blacksmith, who has made fifty 
augers of this kind, finds them very satis- 
factory. 
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METHOD OF MENDING CIRCULAR 
SAW 



Do not throw the cracked circular saw 
into the junk heap, make it as good as new 
by the following method: 

Drill a ^-in. hole at the track near the 
teeth amt another hole at the end of the 
crack. Countersink the hole near the teeth 
on both sides and insert a rivet very neally, 




finishing the heads of the rivet clown even 
with the saw blade. Should the crack be 
an extra long one, says the American Black- 
smith, two rivets may be necessary* 

+-+. * — — 

GAS STOVE FOR WORK BENCH USE 



This handy device for heating soldering 
irons, etc., is made of a piece of t-Lin. gas* 
barrel, S in. long. Cap one end and to the 
other fit a reducing socket having a short 
length (3% or 3 in,) of Vi on. barrel in Re 
smaller end. The outer end of tills ^ In. 
barrel should take the rubber tube, the 
inner end being reduced by forging io leave 
a small hole as indicated by the dotted 
linos. 

Cut an aperture, to admit air, on the 
Vjdn. barrel as close U> the reducing socket 




Ga* Stov * lor VVWk Rtfiieh 



as convenient and at. the cap make four 
rows of boles to allow the air to escape. 
Screw in four pins *4 in. in diameter to 



serve as legs* says the Model Engineer, 
London Provide a sheet iron box to stand 
on tile bench to retain the heat and a bar 
of idn, round iron across the interior to 
support the soldering irons. 



PREVENTING BLISTERS IN PHOTO 
GRAPHS 



Blisters in photographic prints or plates 
arv frequently ascribed to the hot weather, 
though they sometimes develop in cold 
weather, to the mystification of the ama- 
teur. 

The cause is the difference in temperature 
between the atmosphere and the baths used 
in developing. 

In summer one will work along with the 
atmosphere, wash water and toning hath 
high hut uniform, and then plunge the 
prints in a fresh hypo bath that has become 
ns cold as ice owing to the fall in tempera- 
ture which always results when hypo ts dis- 
solved in water. The result, says Camera 
Craft, is a case of blisters. And the same; 
result may be accomplished in winter, 
merely by having one of the baths much 
colder or warmer than the others. 

♦ m ♦ — 

WHEEL FOR LAYING OUT ORCHARD 



This device 3s made of two 1x4 In. boards, 
10 ft. long, and an old wheelbarrow 7 wheel, 
hjstablhsh base lines on the orchard ground 




when it is ready t then draw the wheel from 
one tree point to a point at the opposite 
side of l lie field and so back and forth un- 
til the ground is marked one way. Then 
mark it the other way and where the wheel 
marks cross is the place for a tree. Dig a 
hole there, says the Rural New' Yorker, and 
set the tree on a line each way with the 
marks. By this method every tree will bo 
exactly in line. 

*— +- -* 

Nitric acid of 1.2 specific gravity will 
darken cherry. Let stand 12 hours, then 
wash olf the acid and dry. 
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TURNING A FLYWHEEL 



This device is similar to one described in 
our April, 19 06 h number, but is fur moving 
a heavier machinery load. To prevent the 
grip on the wheel from sli ppiug the inside 




jaw of the wrench was turned in a lathe and 
an eccentric earn. A, with u short lever, B, 
made. When the long arm is raised, the 
fill! throw of the eccentric is turned against 
the inside of the rim of the wheel, holding 
the jaws of the starting device firmly. With 
this device the engine cannot be turned 
backward unless the device is anchored to 
the floor. One man is required to adjust 
the eccentric, which is detachable, and an 
other to manipulate the long lever. 

A correspondent of the Engineers' Re^ 
view, who uses this method of starting, has 
a rope transmission with 13 grooves for 1 % - 
in. rope, and to protect the metal between 
them, he inserted a copper plate, long 
enough to lap three grooves, under the jaw 
of the wrench. 

— ■ — #-*-4 — — — 

HOME-MADE BATTERY-CALL TELE- 
PHONE 



The wiring and connections of two bat- 
tery-call telephones are shown in the accom- 
panying sketch. No transmitters are used, 
the receivers being used for that purpose, 
and the receivers and he] Is are thrown in 
and out of circuit by means of the hooks. 




m 

which hold the receiver*. When the hook 
is down it closes the circuit at the lower 
■ on tact and brings rip' bell in circuit, and 
when it is up it touches the upper contact 
and connects the receiver. When either 
push button is pressed both bells ring, as 
they arc in multiple with both sets of bat- 
teries. 

By connecting ihe bells and receivers 
in this manner only two line wires are 
necessary, and If a ground connection is 
used, only one wire will he needed. — Con- 
n-dinted by Richard E. Jenness, Kirkwood, 
Missouri. 

* * + 

TO REPAIR A GAS-HOLDER LEAK 



File a %4n, holt flat i or 5 threads from 
the end and drill a small hole through the 




end. Fasten a wire in the hole, string a bar 
on the wire and place the whole on the 
inside of ihe holder, as illustrated. L T se a 
steel plate and out cm ihe outside and make 
the joint with red lead. 

» * i 

HARDENING DRILLS FOR GLASS 



Prepare a solution of zinc dissolved to 
saturation in muriatic acid, says Machinery, 
and reduce by adding an equal quantity of 
water. Dip the drills in this and use wlth- 
yit tempering. 
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PORTABLE LATHE FOR MACHINE 
SHOP 



A portable lathe is one of the conveniences 
used in the Columbus (Ohio) shops of the 
Pennsylvania lines. A small motor is ap- 
plied to an ordinary 16-in. lathe* as shown 
in the Illustration. By the arrangement of 
the switches either 120 or 240 volts can lie 



used. A small amount of field resistance 
gives a considerable range of speed. 

This lathe can be moved about convenient 
to whatever engine is being served. It la 
provided with two hooks by which it can 
be picked up by an overhead crane and 
placed wherever desired. There is a com- 
bined clutch and brake provided with the 
handle, convenient to the operator, so that 
when the dutch is thrown out, the brake is 
applied, stopping the lathe spindle but ab 
lowing the motor to run. In calipering 
holes for bolts the portable lathe has re- 
duced the expense 40 per cent in the time 
It saves. 

» ■ ♦-♦ 

Aluminum cannot be successfully soldered. 
Holes may be filled with solder, but two 
separate pieces cannot be soldered together. 



THE TWEEZERS FOR PICKING UH 
SMALL ARTICLES 



Lay the object on the back of the hand— 
usually cleaner than the palm — and then 
pick it up with the tweezers. In this way, 
the tool gets a good grip on the object, 
such as a screw or pivot, says Machinery, 
and is not so apt to slip. 



PROTECTING WAX FINISH 



Every drop of water allowed to fall on 
wax finish will leave a white spot, Try pro- 
tecting the wax, suggests the Master 
Painter, with a coat of the following : Zan- 
zibar copal varnish, 6 parts: boiled oil, 6 
parts; turps, 10 parts, ail by weight. Mix 
together well and apply. 

-♦ * - ♦ 

REMOVING BROKEN STUD BOLTS 



Drill a hole in the bolt, being careful nor 
to drill too small. Then drive a square nail 
set or any square tool into the bolt and 
screw It out with a wrench. This method 
is easy and rapid.-— Contributed by C. I. 
Mitchell, Temple, Texas. 
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CEILING FAN MADE OF PIPE 
FITTINGS 



A ceiling fan costs from to $32*£5; 
here is one made of pipe fittings at a total 
cost of 99 -puts and which works to perfect 
satis farti j-n. The parts required and their 
cost at^; Two drilled flanges. A, 10 cents ; 
5-itk pulley, I, 25 cents; jA -in. pump rod. 




C, 8 cents; cross, D„ 4 cents: two nipples. 
£3, 4 cents; two elbows, F, G cents; %-in, 
pipe, G, 10 cents; %i*A-lu, reducer. Ii. 3 
cents; %.dn* tee, J. 1 cents; two couplings, 
K. with male . connections, 0 cents; fan 
blades, L, made of pine, IG cents, 

The fan should he mounted T 1 - ft, from tin. 
floor and the pulley connected by belt as 
shown. 

I have made several of these fans, paint- 
ing and gliding them, so that they compare 
favorably with factory-made ones in every 
way, — Contributed by Ora S, Hannas, Fennb 
more, \Vis, 

#- * » 

PROTECTION FOR HITCHING POSTS 



Most horses seem to take particular de- 
light in chewing up hitching posts if made 

of wood and unpro- 
tected, but when cov- 
ered with tin w r agh- 
ers fastened by nails 
as shown in the 
sketch, the most 
voracious animal 
will soon refrain 
from this pastime. 

The tin washers 
referred to are the 
kind generally used by roofers In laying 
paper roofing and can be fastened with ordi- 
nary steel wire nails. — Contributed by Stoke 
Richards,, Santa Clara, Cal. 



HOW TO MAKE A SHAFT HANGER 



Almost any machinist who lias a forge 
can make a good hanger, which will have 
all the adjustments found in an improved 
ball and socket hanger. 

A piece of wrought iron, about l - 2 in, 
by 3 in. for ordinary size shafting, is bent 
to The shape shown in Fig, I. if a drop 
banger is desired, and if a post hanger Is 
to be made, the iron frame can be of the 
form shown in Pig. 2 , A aide view of the 
drop hanger is shown in Fig. 3. 

In making a drop hanger, a piece of iron 
like that used in the frame is bent over at 
the ends, ns shown at A Fig. 1, and fastened 
by means of bolts, B. The center Is 

Lapped for a % itu set screw* C\ which is 
directly over a si m liar set screw in the 
frame. Both set screws are provided with 
jam nuts m that they may be held from 
turning after being adjusted. 

The bearing consists of a piece of common 
iron pipe. 1), equal in length lo four times 
the diameter of the shaft and countersunk 
on opposite sides at the center to receive 




An AdjuftabTe Hanger 

the set screws* C. A hole should be bored 
through the pipe near each end to allow 
pouring the babbitt. To do this make two 
pieces of wood as shown at A, Fig, 4, and 
slip one over each end of the pipe with the 
shaft in the center, thus leaving a space, B, 
to receive the babbitt. Thoroughly smoke 
or chalk the shaft to prevent the babbitt 
from shrinking on it, and if the inside of 
the pipe is very smooth make a number of 
grooves with a cape chisel. 

In fastening tip the banger make the 
hole E (Fig, Ii somewhat larger than the 
holt£ + F, This allows lateral adjustment of 
the hanger. The vertical adjustment can be 
obtained by the two got screws, and if one 
end of the bearing should be a little too 
high, it can be lowered by loosening the 
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bolts. B,- -Contributed by Lee K, Clarke, 116 
S, Eighth Ave,, Bozeman, Mont. 

♦ ■ » 

HOW TO MAKE AN AUTOMATIC 
LAMP CORD ADJUSTER 



Procure an old curtain roller. A, anti cut 
off the solid end. Fasten it in the wooden 
spool. 13, which is drilled to receive the 




Automobile all that Is necessary is to 
stretch the loose end of the rubber hose 
over the fractured end of the gasoline pipe 
and push the other end of the hose, having 
the pipe, through a hole made in the cork 
stopper of the extra can of fuel and by prop- 
ping up the can he will be able to supply the 
motor with gasoline during the home run. 

— ^ — » * -♦ — 

THE CAMERA AS A DRAFTING TOOL 



Sometimes a perspective view of ussem- 
bled castings Is required when It would not 
be advisable to cal] in a skilled artist. For 
instance, when bids for a casting are re- 
quired, the patterns being furnished, and it 
is desirable to send the foundry people blue- 
prints showing the nature of the work. A 
good and cheap way, says the American 
Machinist, Is to use the camera as a draft- 
ing tool. 

To do this take a photograph of the pat- 
tern and make a blueprint from the nega- 
tive. Outline In pencil, emphasizing points 
of particular Importance. Then dip the 
print in sodium hydrate or in common lye, 
This will turn the blue into pale yellow and 
leave the pencil outline in bold relief. Then 
trace, free hand, the outline on tracing cloth. 
*-*-♦ 



Automatic Lamp Cord Adjuster 

wires from the incandescent lamp. Make 
tw r o sheet brass brackets, C and D. 011 c hav- 
ing a round hole, and the other a slotted 
hole to prevent the spring shaft from turn- 
ing. Then make two brass rings. E K, and 
fasten on ends of spook Solder the lamp 
wires to these rings and make two sheet 
brass brushes, F F. to make contact with 
the rings. 

The lamp may then be lowered or raised 
the same as a window shade. — Contributed 
by Win, D, Probst, 1036 Erie St., Youngs 
town. Ohio. 

♦-*— * 

EMERGENCY GASOLINE SUPPLY 
FOR AUTOS 



Every auto mo bit 1st should carry with him 
a length of small rubber hose for use ill 
case the gasoline feed pipe running from the 
supply tank to the carbureter should rup- 
ture. Also he should carry an extra can of 
gasoline— say a gallon or two gallons — the 
spout of the can being fitted with a cork 
stopper. To one end of the length of hose 
must be fitted a short length of small pipe. 
Then in the emergency mentioned, says the 



A STETHOSCOPE FOR MACHINES 



When a physician examines u patient, 
about the first thing he does is to produce 
an instrument which looks like the earpiece 
of a phonograph, and proceeds to adjust it 
to his ears and apply the extremity to the 
various parts of the body. A modification 
of this Instrument, which is known as a 
stethoscope, has been found valuable for 
locating troubles 
in machines, 

When a noise 
is heard which 
cannot be lo- 
cated the stetho- 
scope can be 
used as shown 
in the sketch. 

The instrument 
In this ease 
should have a 
longer hose than 
those used for 
medical purposes to allow easy access to all 
parts of a machine. 

It should be remembered that in a ma- 
chine which is not running properly sound 
is produced first, and then heat. Sometimes 
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when the parts get hot it is too late to rem- 
edy the trouble, as they nuty be so badly cut 
that they are ruined. To detect the sound 
quickly before much heat is produced, ap- 
ply the stethoscope as shown in the sketch, 
moving the free end to different parts to 
find the precise point the noise comes from. 

An Instrument of this kind, made by a cor- 
respondent of Machinery, consists of simply 
a piece of rubber till dug. and when the end 
is placed to one ear and the other ear closed 

with the finger the device Is very effective, 

— — 

A WATER SPREADER FOR ROOFS 



It, often happens that shingle or slate 
veranda roofs having only a slight pitch 
become worn at the down spouts, where 
the deluge of water in time works down 
through the Joints of the roof covering. 




Spreader Attached to Spout 

To remedy tit is trouble, a correspondent 
of the Metal Worker devised the spreading 
deflector shown in the sketch. It should lie 
made of sheet, copper or galvanized iron, and 
should 1m* about 11 in. long by is in. wide, 

+ * ♦ 

HOW TO MAKE FILLETS FOR PAT- 
TERNS 

It i* a mistake to leave out the fillets on 
any pattern, even on hurry-up jobs, which 
require no finishing. The object of the fillet 
is not to beautify the work, hut to strengthen 
the casting, and [i is much more necessary 
than rounding the outside edges, which is 
often done on patterns in which the fillets 
have been neglected. 

This will be more clearly understood by 
referring to Fig. 1 which shows the cavity 
left In the sand after a pattern without 
fillets has been drawn from the mold. It 
will be nut iced that a sharp edge is left in 
the sand at A, which is easily washed away 
by the molten metal, thus making a dirty. 



porous casting. The corner opposite A 
offers ho protruding edge and, as far as a 




rounding, but, as will appear later, It is well 
to round it for other reasons. 

Fig, 2 show's the casting which would be 
produced by pouring the mold shown in Fig, 
I. When the molten iron cools it crystal- 
lizes, the lines of crystallization being at 
right angles to the surface as indicated by 
the vertical and horizontal lines. The 
effect of this crystallization is the same as 
would be produced by gluing a number of 
very thin pieces of wood face to face, and 
then gluing file ends together at the beveled 
corner, it is evident that the weakest point 
would then be at the comer. This Is ex- 
actly the case with the iron, If sufficient 
force is applied to a casting of the form 
diown in Fig. 2. it wit l invariably break 
along the line of A-B, although the section 
of the metal at that point is greater than at 
any other. 

It is a curious fact that rounding the pat- 
tern at A (Fig. 2 \ will strengthen the cast- 
ing and, as would naturally be expected, the 
nil it ion. of a fillet at B will further increase 
i he strength. The rows of crystals will then 
swing round from a common radius much 
us in the position of soldiers when making 
d turn. Thus instead of the rows of crystals 
meeting on n tine as at A-B they wall ar- 
range themselves in wedge-shaped segments, 
thus leaving the metal more homogeneous. 

Having thus seen the necessity of fillets in 
patterns, there are doubtless many who 
would be interested in a quick, easy method 
of making them. This* is shown in Fig. 3, 
the only tools necessary being the hands, 
and the only materials a lump of putty and 
a dish of turpentine, 

Dip the index finger in the turpentine and 



no 
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mb along the part, which is to receive the 
fillet. Then roll it piece of putty out long 
like a lead pencil and lay in the corner, 
Dip the finger In the turpentine again and 
then rub on the putty as shown. If a large 
fillet is wanted,, use the thumb and if a very 
small one is required, the little finger can he 
used. Pressing on hard also reduces the 
size of * the fillet. After thus forming the 
fillet allow ft to stand about an hour* when 
It will then he ready to shellac. When the 
pattern I& finished the fillet cannot be distin- 
guished from the best leather fillets and if 
properly applied will last as long aw the 
pattern. 

*■ 

HOW TO CA5EHARDEN IRON OR 
SOFT STEEL 



Procure a quantity of old bools and beat 
same in a sheet iron box. until thoroughly 
charred. Place the articles to he case- 
hardened in the box anti cover them with 
the charred leather. Reheat and keep at 
a dull red heat for an hour or more and 
then plnaga the contents in cold water or 
brine, 

If a blue color is desired, the articles 
after being treated as above should be 
ground and polished and thou placed in a 
pan of sand. Apply heat and when iho de- 
si red color appears drop the articles In cold 
water, 

— #-*- + — — 

HOW TO MAKE A FARM-LEVEL 



A serviceable farm-level which does not 
cost over afi cents to 
make is shown at Fig. 
f. The level should 
be 4 or 5 ft. high with a 
crossbar 3 ft. long at the 
top. To the ends of the 
crossbar tie small glass 
tubes and connect them 
with a piece of rubber tub- 
ing 4 or 5 ft. long, which 
fill with colored water up 
to the line A R, When the 
instrument is set so that 
line A B exactly corre- 
spends with the upper edge 
of the crossbar, the latter 
will he level. This instru- 
ment ik as accurate and 
nearly ns convenient as a 
level costing $15 to $25, 
says the Yearbook of the 
Department of Agriculture. 

A more expensive and 



more convenient farm-level may he made by 
fastening a 30-In. carpenter's level to the 
head of an ordinary camera tripod, using 
two right-angled screw hooks as at A. Fig. 
2. The level will cost about $1.25, 

* *-+ 

HOW TO REPAIR A LEAKY HAND- 
HOLE 



A leaky handhole located in the rear end 
of fhe boiler, where the plate had been al- 
io weil to leak until the head of the boiler 
had corroded away so that it could not be 
kept tight, was repaired by a correspondent 
of the Engineers' Review as follows: 

A steel riny % in. thick and 1 in. wide 
was procured from the boiler shop and put 
on. To do this the ring was bored for 
rivets and corresponding holes were 
drilled in the boiler head and countersunk 
on the inside, in order to bring the heads 
even with the plate and leave a clear place 
for the packing. The countersinking was 
done by placing the drill chuck in a piece 
of %4n, pipe and running it through the 
front handhole; and by fitting the counter- 
sink in the chuck and the outer end of the 
pipe in the ratchet, one man did the turning 
while the other kept the countersink in the 
hole, and from running out of center, 

When driving the rivets, a cupped piece of 
pipe was used to hold them in place In the 
same way, tin til they were headed. Then 
by the use of a gasket that did not re- 
quire "following" the job was completed 
satisfactorily. 
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THE CONSTRUCTION OF A HOME-MADE MOTORCYCLE 



At the present time motorcycles are play’ 
in^ a great part, not only for a pastime hut 
for practical use as well, jid It Is the 
earnest desire of most young men to own 
one. As I have had practical experience in 
this line I feel able to lay before the readers 
of Popular Mechanics a general outline with 
illustrations showing the eors Miction of a 
practical machine. 

In designing a home-made machine it is 
well to follow the lines of a regular motor- 
cycle as much as possible, the location of 
the motor, transmission, etc. The first con- 
Bideration is that of finding a suitable frame, 
one that is of heavy construction, with rein- 
forced joints and with a slight or no drop 
to Hie crank hanger. 

There are several bicycle motors with all 
necessary attachments on the market which 



The gasoline tank is clamped to the hori- 
zontal bar on top and with small pipe con- 
necting It to the mixing valve or carbureter. 
The battery hex and spark coil are located 
by clamps on the rear slanting bars, directly 
behind the seat. The electric wiring should 
be carefully executed, placing a switch on 
the gr p of the handle bar t by which the 
circuit can be opened or closed by the thumb 
or forefinger. This gives immediate control 
of the engine, and is very necessary, es- 
pecially when riding In crowded thorough- 
fares where it is vitally important to stop 
quickly. The writer has narrowly escaped 
serious injury In a collision, due to a defec- 
tive and poorly Insulated switch, by which 
he was unable to break the circuit. 

The battery box Is made to hold -1 dry 
batteries, from which the current passes 




Arrangement Apparatus and Wiring 



sell for |45.00 to ifio.00. according to 
horsepower. Included with the other at- 
tachments is the metal driving-pulley rim 
which is to be attached to the left side of 
the rear wheel, which must also Ijo fitted 
with a coaster brake. This metal rim is 
provided with legs or damps which arc to 
he bolted fast to the wooden rim . A spring 
saddle will be found much more comfortable 
than the ordinary bicycle saddle and will 
add but little to the expense of the outfit. 

The motor is to be damped to the front 
slanting bar, for which clamps are provided; 
care must be ttiken to have the engine driv- 
ing pulley in a true line with that of the 
rear pulley rim. The belt should he 
Stretched on and the idler wheel put In 
place* then wheel the bicycle along the floor 
ami note if the belt runs straight and true, 
If not, shift the engine until the pulleys are 
in line. 



through the switch and commutator and 
thence to the Induction coil, from which it 
leaps to the spark plug in the engine cylin- 
der, A diagram of this wiring is given in 
the sketch. 

After making all these connections and 
everything else is in place, place the rear 
wheel of the motorcycle in a rack which 
raises it from the floor and start the motor 
to see if all is in working order. There is 
always a lot of final adjusting to be done 
after the machine is assembled and should 
be done as each occasion arises First, test 
the spark by closing the circuit with the 
switch and after disconnecting the spark 
plug wire, hold it about J 4 In. from any part 
of the plug and slowly turn the rear wheel 
until the spark leaps across the space, the 
revolution of this wheel causing the com- 
mutator on the engine to make and break 
the circuit, which induces the spark. If no 
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spark is seen, then there is a defect in the 
wiring at some place. 

When this feature is in working order, 
mount the machine, turn on the gasoline 
supply, open the throttle hall way, place the 
spark advance lever at a little more than 
midway, open the compression cock f if one, 
or if the motor has an automatic valve lift, 
no attention is required to this! and placing 
the feet on the pedals start the motor and 
rear wheel in motion. Do not try to start 
the motor by slow pedaling, as in most cases 
a rapid revolution is necessary to obtain the 
first explosions after which the compression 
cock Is closed and the engine will speed up 
at once. As soon as it does, regulate the 
speed with the spark advance lever which 
will be found to govern the speed absolutely. 
If the motor does not catch a few explosions 
at first, regulate the spray valve until it 
does, as that is the vital point for a perfect 
mixtu re. 

It is well to experiment with the engine 
in this way until one is familiar with the 
levers before taking it on the road, after 
which, with some final adjustments to the 
belt, etc., no trouble should be bad, 

To complete the machine in regard to ap- 
pearance, mud guards may he added; heavy 
tires and long straight handle bars will add 
greatly to Its good looks. Contributed by 
Prentice P* Avery, Ridgewood, N. J. 

» » ♦ 

PRIMING A STEAM PUMP 



A pump which was used for fire protec- 
tion purposes only and which was required 
to be under steam pressure at all times, 
made the engine room so hot that the steam 
was shut off. One day at an unexpected 
visit of the inspector, the engineer succeeded 
In turning on the steam without being ob- 
served, but though the pump started up he 
could tell it was getting no water. Fortu- 
nately, the inspector did not ask to see the 




pump throw' a stream. After his departure 
the engineer made an examination and found 
that the foot valve on the suction pipe 
leaked and the pump had "run down." 

To prevent trouble of that kind occurring 
again, says the Engineers’ Review, he piped 
up a connection from the service pipe to the 
suction as illustrated. With this arrange- 
ment, if the pump ran down again, it would 
be an eas> matter to prime the suction pipe, 

— — 4 - *- 4 — 

HOME-MAOE COOKING UTENSIL 



As handy a dish as one can have for the 
kitchen Is made from an empty coffee can. 
Take a piece of tin about 1 in, by 3 Vi in,, 
roll Into a tube and solder, making a tube 




1 in. long and 1 In. in diameter. Now whit- 
tle out a soft wood stick 5Vj in, long, to fit 
the tube tight. Secure the two by driving 
a small nail through both, filing off the end 
of nail. Now' solder the end of the dish 
near the top. You can handle this utensil 
over a stove without burning the hands. 
When the dish is worn out, unsolder and 
put on a new' dish. — Contributed by T. L* 
Reed, La Porte City, Iowa. 

4*4 

CASE-HARDENING CAST IRON 



Pulverize equal weights of saltpeter, pins- 
slate of potash and .sal-ammoniac and mix 
them together. Prepare a dipping solution 
by adding to each quart of cold water 1 ns, 
prussiate of potash and 1 1 02 . sal-ammoniac. 
Heat the cast-iron pieces red hot, says Ma- 
chinery, roll them in the powder, then 
plunge them Into the liquid, 

4*4 — 

Oiling of smoothly polished castings, such 
as cylinder heads of steam engines, more 
than doubles the loss of heat by radiation. 
’ — Kent, 
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GOOD METHODS FOR BENDING PIPE 



A "hlfky" ( H, Fig, 1) is a useful device 
for making bends in small pipe, up to ' L |4u. 
To make a hicky* bullhead a 1 1 i x 1 l -in. tee 
on the end of a piece of 1-in. pipe, 1 ft. long. 




b?Fidinjf IMpc w ith ''Hick its” 



Then lay the pipe to be bent on the door, 
or leave it in place, slip the tee on the 
hicky over the pipe to a point near where 
the bend is to be made. Start the bend with 
a slight pressure on the lever, then move 
the hicky along the pipe a little and apply 
pressure again. Repeat this operation until 
the bend is made as desired (G, Fig, 1}* 
To make an offset, use (wo hiekies (A, Fig. 
11, holding the first Lend in position with 
one Eiiul using the other to make the offset. 
For banding pipe up to 2 in, a good 
method is shown at Fig. 2, Lay two 10-ft. 
planks up against a horse or window-sill, 
placing them 3 ft, apart. Nail a piece of 
lx-1-in* timber to the under side of the 
planks, and provide another piece, which 
leave loose so it can be moved back and 
forth as desired, says the Metal Worker, 
Insert one end of the pipe to be bent under 
the lower 4x4dn. piece and adjust the other 




4x4-irL piece to the point on the pipe where 
the bend is to he made. Then apply 
strength to the projecting end of the pipe 
to make the bend. 



HOW TO CONVERT A LEAD PENCIL 
INTO A WIRE GAUGE 



An article in the July number of Shop 
Notes describes a method of finding the re- 
sistance of any copper wire by means of the 
slide rule. The method there given is en- 
tirely correct, but as a wire gauge is re- 
quired to determine the size of the wire and 
a slide rule needed for the necessary calcu- 
lations, and as many persons possess neither 
of these instruments, i thought the following 
method would prove acceptable* 

The only device required by this method 
is a common lead pencil on which is marked 
off two spaces: one \ in. long and one V> in, 

long. To obtain the resistance per 1,000 ft, 
of any size wire first remove the insulating 
covering for a distance of a foot or more, 
depending on the size of the wire, and then 
wind the wire on the lead pencil as shown 
in the sketch. Count the number of turns 
per inch using the 1-In. space for large wire 
and the Lin, space for tine wire. When 




the number of turns per inch is determined, 
square that number and point off two deci- 
mal places and you then have the resistance 
per 1,000 ft. at 20" G. 

When the resistance is known the number 
of feet per pound ran he found by multiply- 
ing by B2* Of course all these results are 
only approximate, but they are sufficiently 
accurate for practical purposes, — Contributed 
by A, Wiilatowski, Ida Alexander St. t At- 
lanta, Ga. 

FILLING TIRES WITH SAND 



When it is impossible to inflate the pune* 
lured tire of your auto, try filling it with 
sand, if any is available. The sand will 
cushion the tire in a measure and keep the 
dead weight of the machine off that wheel. 
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DRILLING OVERHEAD HOLES 



Anyone who has ever had occasion to drill 
holes in a ceiling, or any other place where 
the job has to he done overhead, knows 
what tiresome work It is. A strong man 

will feel ex* 
ha listed after 
holding h i s 
arms overhead 
for five min- 
utes without 
doing any 
work and 
w T hen the work, 
of feeding and 
turning the 
drill is added, it Is almost Impossible to con- 
tirnie working for more than three or four 
minutes at a time. 

Having had occasion to do some overhead 
drilling, I found that the men k labor could 
be greatly reduced by means of the device 
here illustrated, which consists of simply a 
board, which acts as a lever, with the ful* 
cram at the round of the ladder. The board 
to work well, should be in a horizontal posi- 
Hon and if the round is not in the right 
place, it may be changed by moving the 
lower end of the ladder, or if this will not 
produce the desired effect, a few blocks of 
wood placed between the brace and the 
board will bring the hoard to a horizontal 
position. The pressure should be applied to 
the board as far from the round as possible, 
thus increasing the leverage. 

When the ladder is inclined too much it 
Is hard to rearh the handle of the brace. 
In that case the brace can be placed on the 
other side of the ladder and the board can 
be raised by placing your shoulder below it. 
— Contributed by A, J, Saxe, Engineer, 
Railway Exchange Building, Chicago. 
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CLAMP TO HOLD WIRE WHILE 
SOLDERING 



This clamp may he made any size and of 
almost any material, soft iron being prefer’ 
able, however. It is used for holding wire 




Clamp for Use In Soldering 



or small metal pieces while soldering or 
brazing. The hand screws. R, should be 
somewhat harder than the arms and clamps. 
The machine is very flexible and rods can 
he held at any angle by adjustment. A in- 
dicates the vise jaws, and C the handle. It 
is of especial convenience In soldering as 
one or both hands may be free to spread 
the solder or flux, — Contributed by David K. 
Shearer, Lenoir, N. C, 

+-+— * 

DEVICE TO PREVENT AUTOMCF 
BILES FROM BACKING 



In hilly localities it Is often advantageous 
to equip an automobile with the device 
shown in the sketch, A large ratchet lever, 




To Prevent Auto from Hacking Down Hill 



A (shown in detail at B), is pivoted from 
the axJe with the point suspended in the 
air normally, but capable of being lowered 
when desired, thus preventing the machine 
from hacking. 

* * 

TO REMOVE STAINS FROM NEGA- 
TIVES 



A good formula for removing stains from 
negatives is as follow*: 



Iron sulphate ..3 oz. 

Sulphuric add ...... .1 oz. 

Water 3 oz. 



Another method Is to allow the plate to 
soak several days in a solution of hypo. 

MARKING CORRECTIONS IN BLUE= 
PRINTS 



The simplest and best way to mark cor 
reetions In blueprints Is to use a saturated 
solution of common sal soda for a writing 
fluid and do the writing with an ordinary 
new and clean steel pen. The marking will 
stand out clearer and whiter than the lines 
of the print. — Contributed by M. L, Schfaf- 
flno, 2 Helen St., Guadalajara Jal, Mexico. 
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HOW TO MAKE A POOL TABLE 



While it i;s Impossible for an amateur to 
make a pool table suitable for a match game, 
or one in which the mechanical qualities per- 
mit of three cushion shots being made, it is 
an easy matter to construct one tb6t will 




possess sufficient mechanical perfection for 
the ordinary player. A pool table of this 
kind ’will prove very interesting and enter- 
taining, ami is not very expensive to make. 

The first thing to do is to procure a 
kitchen table, having a good level top, and 
a box frame, as shown at F, Fig. 1, to pre- 
vent it from warping. This may be pur- 
chased for about $1,50 or $2,m>, and when 
tables of different proportions are being con- 
sidered preference should be given to the 
one that is.longest in proportion to its width, 
as it would then resemble more closely the 
shape of a regular pool table. 

The rubber tush ions, which arc so expen- 
sive in regulation pool tables, are replaced 
in this one by wood mold ding cushions ( M. 
Fig. 1 i, the elasticity being furnished by the 
halls, which arc made of solid rubber* The 
size of the balls depends on the size of the 
table, but. for ordinary tables the common 
a-mit size sot id rubber ball will be found 
suitable* In making these balls a feather 
edge is left all around the parting line of 
the mold, if this were allowed to remain the 
balls would not roll straight, so it should lie 
removed by rubbing on line sandpaper. Six- 
teen balls will be required, one of which 
i the cue ball) should be painted while to 
distinguish it from the rest. 



Six pocket hoi es should be cut 111 the ta- 
ble lop as shown in Pig 1, and m detail at 
E and F. Fig, 2* The cushions, C, Fig, 2, 
should then be attached to the side strips. A, 
by means of screws. The side strips are 
then to be screwed to the table top,, B, as 
shown. The cushions should be a little more 
than half die diameter of the balls, and 
should be placed so l hat the top is a little 
lower than the tops of the balls, hut not as 
low as the center because the balls would 
then jump over them. 

The simplest form of pocket is the cloth 
pocket, D. Fig, 2. This may be made of al- 
most any kind of cloth, and can be tacked to 
the under aide of the table. In order to 
avoid the trouble of searching the pockets 
during a game the device shown In Fig, 1 
Is very effective, The chutes, O, carry the 
balls from all the pockets to a box, £t, where 
they may tie readily obtained without walk* 
mg all around the table. 

The appearance of one of these tables may 




he greatly Improved by • over in g the sur- 
face with green cloth. This also tends to 
decrease the effects of any unevenness in 
the surface. 

* » ♦— — . 

METHODS OF JOINING PIPES 



The simplest form of pipe joint is shown 
in Fig, 1, It is the common pipe "coupling” 
nail is the form generally used, but con- 
ditions often make its use impossible. If 
the pipes are In a position which does 
not allow turning them, such as being 
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screwed in other fittings, (hen the coupling 
cannot 3>c used, as screwing either pipe into 

the coupling would 
unscrew it from the 
fitting, 

This difficulty is 
so met i in es o ve rco m e 
3>y using a "right 
and left." whirli is 
shown in Fig, m 2. 
This fitting is just 
like the coupling, ex- 
cept that one thread 
is right-hand and the 
other one left-hand. 
In using the "right 
and left" neither 
pipe has to be 
turned. They are 
simply separated 
enough to receive 
the "right and left," 
which is then turned 
with a pipe wrench, 
thus bringing both 
pipes together. While this method of join- 
ing pipes is very good, there are several 
objections which often make its use imprac- 
ticable, The threads on one pipe have to 
be left-hand, which is a departure from gen- 
eral practice, and in many places the pipes 
cannot he sprung the required distance 
without injuring other joints in the line. 

When pipes which can neither be screwed 
or moved longitudinally are to be joined, 
they are often fastened by a "union T which 
is shown in Fig, 3. Both halves of the 
"union" are screwed to the pipes to be 
connected and are brought together and 
fastened with the nut, A. as shown. 

Another form of union is shown in Fig. 
4 and is known as a "flange union," It is 
used mostly on large pipes where the com- 
mon "union" would be impracticable, but Is 
often used on small pipes when the pressure 
is extremely high. 

A form of coupling used in nearly all 
electrical conduit work is the "running 
thread nipple," which is shown 133 Fig, 5, 
A special coupling, A, is used and the 
threads on both pipes are right-hand. The 
only difference being that one thread is 
continued some distance from the end of 
the pipe, to allow screwing the coupling past 
the end, as indicated by tile dotted lilies. 
The ends of the pipes may then be brought 
together and when the coupling is screwed 
back it covers the joint os shown. The 
coupling in this case has straight threads 
Instead of the tapered threads shown In 
Fig. 1 and is provided with it lock nut p B, 



to hold it in position, rhe greatest objec- 
tion to this joint for most purposes is that 
it leaks, hut In electrical work this ceases 
to he an objection, 

» « » - — - 

HO jV\ E MADE G VM N ASIUM APPA - 
RATUS 

Most oi the apparatus for gymnasiums is 
so expensive and so easily made that prob- 
ably many readers have used their own 
ingenuity in constructing the same. A few 
suggestions might be found in the apparatus 
shown in the sketch which represents a 
small gymnasium such as could he built in 
one corner of a basement or in a barn. 

The horizontal bar is made by fastening 
two four- by- fours, A A. in a vertical position 
and placing the bar, B, in holes bored 
through A A. The bar can he either a piece 
of pipe or a strong wooden pole, and should 
be drilled tit the ends to receive large steel 
wire nails, which slide through similar 
holes in the uprights, A A, and hold the 
bar from sliding out If the floor is of 
wood, the uprights may be fastened by 
cleats as shown, lint if it is cement, a hole 
large enough to rev ive a VHn. rod, which 




should extend up into the four-by-four a 
distance of two or three inches, should he 
drilled. The drill lor making the hole In 
the cement can lie made from an old file 
as described in Shop Notes for June, 1306. 

The liigh-jump apparatus consists of two 
standards, E, mounted in bases, 1), and sup- 
porting a thin strip of wood, G, by means of 
two wire brackets, F. 
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These brackets may he bent from heavy 
steel or brass wire, to the shape of a screw- 
eye* making the hole in the eye a trifle 
larger than the vertical poles, K. It will be 
found that brackets made in ibis way will 
stay where placed* as the weight of the 
wooden strip* G* causes the eye to bind on 
the standard, E* In practicing the high 
jump it will he found that a handkerchief 
or towel. II* laid over the bar will be more 
easily seen than the strip and will prevent 
one from losing his step. 

An old mattress. J, will take the place of 
the expensive mats found in gymnasiums, 
which frequently cost ?20 or more* It may 
be used in connection with the high jump 
apparatus, or may be placed under the 



trapeze* K. The trapeze is too well known 
to need any description* and the materials 
used in its construction are somewhat 
varied, depending on what is available. The 
bar may he either hard wood or gas-pipe, 
and may be supported by sash-cord* heavy 
wire* or strong braid* 

The spring board* M* can be made by 
nailing a number of barrel staves to the 
wooden strips, L. and N. If the barrel 
staves sag too much another narrow strip 
should be nailed across the middle on the 
under side. If rubber-soled shoes are not 
used this board might prove too slippery, 
in which case a small piece of carpet should 
be tacked on the top and will serve the 
purpose nicely* 



HOW TO BUILD A SMALL ELECTRIC FURNACE 



An electric furnace is interesting to build 
and the one to be described Is not a toy, but 
a practical device with which a great heat 
can be obtained. 

Make a wooden core (Fig. 2) T of the 
shape and size of the muffle required, using 
three strips of wood, as shown. Two of these 
strips (A find 11), should be y 2 In. by % in. by 
4 in*, and one piece (C), tapered from \/ x in. 
by % in. by 4 hi. to V& in. by % 
In. by 4 im Screw- the three pieces 

together with t lie tapered piece in the 
center, by means of two screws at otic 
end. Mark olT 2 In* at the unscrewed end 
and carve it into a core, as shown, l In, wide 
and % In. high. Leave the tapered piece 
longer than the other pieces so that the core 
may easily he removed when the time c nines-. 
When the core is properly carved In shape 
and smoothed, wrap a piece nf parchment 
paper around 4 lie shaped part, fix another 
piece at. each end and secure them with wax. 

Mix some finely powdered tire-clay cement 
(previously damped) to a thick working 
consistency with silicate of soda (water- 
glass); spread a very thin layer all over 
the parchment paper and place the core in a 
warm place to dry slowly. 

Platinum wire is used in obtaining the 
heat for the furnace. First decide w- hat volt- 
age you wish to work your furnace with, 
then pull a piece of platinum w ire down 
through a draw-plate until about No. 24 
or thinner. You may bo able to buy 
wire of exactly the right size a nil so 
save time and trouble. Join up the length 
of wire in circuit with a lamp, using it as 
One would a resistance and determining 



what, length is required to kill the light of 
the lamp. Then cut out the lamp and move 
one terminal down the length of platinum 
until it gets red hot and adjust until the 
greatest heat h obtained. Mark tbe length 
of wire and cut it off. These experiments 
are best carried out on a sheet of asbestos 
board, In the furnace illustrated, current 
was obtained from a small dynamo, a 14-ln, 
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length nf w ire was used and the voltage re- 
quired to obtain the greatest heat was about 
30; amperes, 5* 

When Ibe fire-clay on the core It dry (not 
hard), wind on the platinum wire (Fig. 3), 
leaving the two end & free to connect to ter- 
minals. Hold the w ire In position by bind' 
Eng it with cotton. The cotton will burn out 
when the furnace i* first used. Cover the 
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plat in uni wire with a fairly thick layer of 
fire-clay and place the whole in a warm 
place for the clay to harden, 

Make n box of fliin short iron ( Mg. 4 ), 
cut a square, A, out of one side and another 
out of the front. At the front rivet a shelf, 
B. In side A. rivet a piece of slate at D. 
Drill holes E fcf in the stale. Screw the 
two terminals into those holes and fix them 
by uuta at i he hack. Drill holes, FF, to 
pass I ho ends of wire 1 through. 

Wlirn the fire clay dry* wind a long 
length of thin asbestos string around it 
Have plenty of asbestos waste nn hand and 
place a little at the Bottom of rise Box. Place 
the muffle in the side of the box and bring 




the ends of (lie wire through holes FF. Pack 
more asbestos waste all a round unlit the 
box is nearly full, then seal the top with a 
mixture of 1 part plaster of parte and 2 
parts tine .silver sand or of powdered granite 
stone, made into a thick c insistency with 
water. When this lias hardened, cut ofT the 
surplus and leave ii level with Die front of 
the core. 

Place the box entire in a worm oven and 
let stand six hours. Then take it out. sc 
cure the ends of the platinum wire by 
clamping them under the bottom; screw the 
nuts of lh.e hrmimito; take out (be binding 
screws in the weideu core and carefully 
withdraw the tapered strip. Then remove 
the two pieces of wood a ml peel off the 



parchment. Place the box hack in the oven 
until thoroughly dry, gradually increasing 
the heat until the lire ehiy Is baked. 

Make a clamp of a globe holder such as b 
used on gas brackets. Sec Fig, 5. Let t lie 
two front teeth clip the front of the box and 
use the screw at the back to tighten it up. 
The stand can be turned up in the latter 
: ny shape desired. Metal is the best material 
for Hie stand on account of the heat. 
( Fig. 1.) 

When the stand is ready, place the fur- 
nace in position, connect it up with the 
dynamo through a resistance and raise the 
heal slowiy the first (lino It is used. The 
fnriiacc wiH be In line condition after it has 





been used once or twice a ml an enormous 
heat can Ire obtained, says a writer in the 
Model Engineer, London. Pure gold can be 
melted with ease. By crushing ordinary 
glass heads to a powder, mixing them with 
water to si paste and then fusing them, very 
pretly jewelry can lie made. 

“* * * — — - 

CLEANING BRICKS OF MOLD 



To clean green mold from bricks wash 
tti em clean with strong soda water, let dry. 
and shellac thorn. This is too expensive for 
many bricks, says the Master Painter, and 
is not permanent, though the bricks will 
look well for a long while. 
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TO TOLMAN RANGE. USERS 

We hare Hiamitocturtjd atwl sold Steel Range* for more than twenty-three years. We 
have over 60,000 in i tan. We think they nre all giving sal tafactlou, but if you have one In 
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A TOLMAN STOVE OR RANGE 

of any kind, shall bo entirely satisfied, and wo will do every thing possible to give our cus- 
tomers this galls facts on. 

It you hav« n Ti i tnian J-t.tn^C in uae, Itad know of Anyone who is hi need nt :* ranjih seiul ns 
their uanift and tell us wbut ramie you have, We have a proposition wtilch will interest you. 

You may In* llmikstin of buying a Stove or Kanso, IE so. Hand for our valuing run I wo will iry 
to tr It e you Hie ml rut- sari faction tw we are trying to give urn r old ceslumer*. N otJ.ce our 
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OLD-TIME ALARMS. — "Stakin' o' long rung 
tor fires, 11 said old Joe LG a circle of veterans of 
the old Brooklyn Volunteer Pin- Department in a 
well-ku o w n re i re sd men t e m \ ■ i ri u rn on o a f t e moon 
last week, " 'minds nr o 1 one n r t her longest "tT 
hardest drugs on record. Twus in their fall o' '61 
—I recollect el ’s though 'twus yissldcly. fer jinny 
—thet's m 1 woman — ‘banded me twins l hot day, 
“Course 1 celebrated, ’n I ivus fixed up p'r tickler 
well for th’ ’caslon. 

" 'Long: 'bout dusk T rn. an dr- red down ter ther 
Inline house o" old Fourteen, Me 1 n Jim Perkins 
'n Hczzy Barker wu? n-nluin' tip in ther bunk- 
roorn er' kinder lakin - et m*y, Jim n Hri»y heel 
been a-helplm’ me celebrate ther ‘rival n ther 
twins. We was apeckertatln - like eon sari i In' twins 
“n things. when up jumps Hessay oil a "flutter. 

*“ 'Fire! 1 veil^ he, " 'n er ged -darned big un, 
tool" 

"With thet we all looked, n sure nough thtr 
was or red glow 'way “if t' ther oast'rd. 

"We was nil excited by this time an' was a- 
wondertn’ et ther cussed bell -tower man lied 
fallen asieep, 

" 'Come cm. boys! 7 shouts Jim; 'let's gat old 
Fourteen on ther way fore ther bell rings V 

"So downstairs we throe piled. Jim, he shins 
Up on ther m no him ‘n muffles th..r bells st>‘s they 
c'dn’t ring an 1 start off ther other companies till 
old Fourteen got er good start with er full rope. 
Then we shoved th 1 doors open ‘n run out th - 
Injine, Ther was Hezay ’n iric on th' tiller ‘n 
Jim hed th' bight o' th' rope. Fore we d gene 
er block we had ponty near or f till rope, ’ll then L 
o*mped up "n pulled ther muffler out er th' bells, 

+ ‘Shake ‘or up, boys!' shouts Jim, ‘n ev?ry man 
'n boy on th T rope pulled th’r hardest "n -un th'r 
fastest. Down ther street went ol 1 fourteen. 
Bells a -jingling like sixty 'n th' wheels a-lrummin" 
over the cobbles. We ;.a»sed two Injfrt' h f uses on 
ther dead run - n other machines, they wus 
run out ter Toiler us rewsc they thought we'd 
got er still 'larm aomehovi 

"After we'd galloped belt er i Mr they or teven 
machines a-goln' tMough ther *k> blisses, 

th - men on th' ropes n -yellin' like mad. fill we 
wuz at th’ head o' i percussion. AV.iy down f 
th' end o’ th" street w- c’d ^'*e th' red glare <\ th' 
flre. but ’I was quite a ays r>f>’ yit_ Hti we kept 
&-runnln\ an' 13s zzy r n me -• h'. tidin' outer th’ 
tiller a -guidin' tW jerkin’, swayin' thing ’s near 
straight s possible, which th* same wuh rifel 3m* 
possible, fer Hezzv 'n me wits fe, Mu' kinde beat 
out. Fast i.z er runner'd prlt fagged nni ihere'd 
he another ter fall inter his place. Th* racket 



tied brought out er big er -wd. 'n everybody wus a- 
njnftln 1 ter th' lire, 'Citcment reigned s'prtme, 'n 
the hull heav'ns wus ablaze wi’ rerl. 

“After goiu' over er mile we hashed lh r end er 
th - street r p ran out Inter er wagon road thet led 
out [' th' farms in th' sububs, which th’ same 
would be ‘bout where we rail 'downtown 1 nowa- 
days, Buck o’ us we c'd hear th' shouts 'n th' 
bells er th" other companies, which was a -com in’ 
along similar fast. 

"But somehow thet gol-darned fin- didn't seem 
F git no nearer, 'n ez we d left inns' o' th’ crowd 
blocks behind. th‘. runners th’t gmi winded dropped 
out r p ther wus few thet took their places on th* 
rope. I wus nigh ready t L drop, 'n m" legs seemed 
t’ hev th* rumaticks. Old Fourteen began F slow 
down sonic, fer we wus ;i-runnin T up lull by this 
time. Til - road was a -gilt in' harder all tlr time 
Ti we wus iti th’ subbubs fer certain, 

"Long ‘bout this pint Hezzy leans over t‘ me 
white -like, 'r. ses fer me. sea he, ’Joe, I gutter 

drap outer th’ run ’n bid good - by V supper,’ scs 

’e. So, Hezzy, he drops out, ’n his agonizin' 
motion et partin’ wi* thet cargo o’ his - n wus lost 

hi ther jingle o' ih r bell st. Ther hoys kept on 

ullin 1 f'r don life. Ther other injlnes wus clus 
ehind, but they e'dn’t pass old Fourteen, even of 
they'd cot 'er, been use th' blamed eowpath we 
wus In wus t <o narrow 'n th‘ bushes on both sides 
fanned th’ machine oz U passed thri>ugh. 

"Well, ter diake this barrowin - talo sJiort we 
come t‘ er ful 1 Plop al th r brow o' UV hid, 1 her 
waip th' gol-dk rued lire a -blazin' away o ;j ,n th’ 
'Twas th' moon, o' course, 'n ylie hung big 
’n red on th’ skyline, She mis a-risui 1 ', an’ o' 
course we c’dni aee ’t till w r o clum ih' hill 

“Th’ boys, they got t' cusstn*, ’n me + n llezzy 
"n Jim kem In f'r a big slice o’ th' gin era I damna- 
tion. Th’ langvrtgc wus p’uickter bad. but 't 
seemed t h fit lh - ‘casion’ bout right, Hezzy . o’ 
course, didn't care or cuss, 'cause he wus back on 
th' road a-takin' n last sad adon of them vlttles o' 
hla'n, ' ti when the other machines rolled up ther 
wu& similar addislums f th’ eupsin r which th" same 
didn't shut down fill tlr Ixijfi hert toted th' ma- 
chines back l’ tb’ houses, 

"Ale ‘ti Uezzy "n J3m wus 'mem bored copious 
like in th’ boys' prayers thet night, you bet. 
Somehow th' huskies c'dn’t wee l thet er pair o' 
hi Percent twins c’e3 er started th' hull tiro depart- 
ment on such '-r goose chase, 'n some o’ them wus 
unkind ’nough ter hint ihet ther dad wus a-tryin' 
fer to get th' moon fer a plaything. -1 — Stewart V, 
Mnegblivroy, 





The Ideal Sight Restorer 

The Ideal Eye Masseur 

. n ^tinct Vision, Muscular Troubles, Chronic Dis- 
eas^i of the Eye -all successfully* treated by Scientific 
Massif e, at any age. 

Bnglish, German or Spanish pamphlet mailed free. 

THE IDEAL COMPANY, 239 M Broadway, New York. 



FAIRBANKS GAS ENGINES 



TO FIT EVERY NEED= 

SIX; DISTINCT TYPES. Fifty Sites- 
1 to lOO Hi Pi Stationary* Portable 
and Marine ■- -■ — - - ■ - = = 

Adaptable to Manufactured, Natural or Producer Gas, 
Gasolene, Alcohol or Distillate a-4 fuel. Direct cuu- 
nectiony of Engines to Pumps* Compressors, lloteta, 
Generators, etc. Ex pen service and advice oil power 
requirements free. A complete line of Scales, Trucks* 
Transmission, Valves, Hallroad, Factory and Mill Sup- 
piles, MacliJ ne Tools, etc, 

CATALOG LIE Fit EE. Address any of our houses. 

THE FAIRBANKS COMPANY, New York. 

Albany, Baltimore, Bniigtir, Me.* 

Kostoii, lluftfulo, I En rtfurd, 

New Orleans, Philadelphia, riii*l>vrg, 

Myra case, Lopdnn, UlAfigow* 

nrl*, Hamburg* 




CEMENT BLOCK MACHINE C 

Jasfc&B good £m fhehigb-prlred muehlneB. jjl 
Capacity lijq blocks a day— nne man t 



uni fK f,>r Fetich Drain 

ITJUiLrJ Tile. Floor. Rooting and Side- 
walk Tlla Everything Id concrete ma- 
chinery at Low oat prJ.cn*, 




k. D, WAGE AY & CO., g st • Chicago 



WHY DON'T MY PUT-PUT PUT? 

By F. I. Rogers- 

Qli? why don't my put-put put? 

That's what fuzzled my bughouse brain. 
FJvrrybody el sc 'a put will pul, 

While 1 r-rank and crank in vstiii. 



SEND FOR IT 

• • 

My Revised List of Machinery 
and Contractors' Equipment 
is now ready, and covers > 

! TWELVE PRINTED PACES WITH LO- 

| CATION AND PRICES. 1 WILL 8E 

VERY PLEASED TO SEND A COPY 
TO YOU IF YOU WILL LET ME HAVE ; 

YOUR ADDRESS, 



Willis Shaw, Machinery 



My arm* are statrred, my 3m5r lurns white. 

My brain is a buzzing bee. 

Afl 3 yurik the crank both day and night 
And never ft put puts she. 

With a broken back and muscles aching, 

1 ibn-rjtcu myself to go hang— 

When the cussed thing with a murderous iling 
Swears buck with a put -put-put— bang! 

L’ ENVOY 

A thousand suggestions 1 clutch, 

Ten thousand more 1 heard — 

A friend comes With his magic touch, 

When, lo! she puts like a bird. 

Motor Hunt, 



CODUfllBUS 

gasoline Engines 

Simple, Reliable and Economies! 
Scud for Catalogue f*l 

COLUMBUS MACHINE CO., 
Co him bus, O. 




171 La Salle St. 



CHICAGO, ILL. 





SMALL MOTO 


RS 



2QQ I-8H.P., 110 Volt, 60 Cycle 
Westinghouse, Att ‘™ tln * c “ r - 



rent Motors, etch 



$ 13*18 



80 1-8 H.P., no Volt Westing- |h A nn 
house, “wO— 

Send for oar monthly bargain sheet on electrical ^applied, 
motors, djnamofi, etc, LARGEST STOCK IN AMERICA- 

GUARANTEE ELEC. CO ■ CHICAGO?! IL.°* 



YOUR tNTERESTS AND OURS ARE IDENTICAL 




You Wont Pracf/caf 
WELL DRILLING MA CMtktER Y 
to &e velopo that 

Mineral, Oil or Water 



proposition; we have ft. Guar an too 
it to work satisfactorily. 

Tell u 8 about the formations, ilep rh. diameter holes: will send 
printed matter and can save you money. 



THE AMERICAN WELL WORKS, 

AURORA, II.tr., U. S, A. 
CHICAGO, ILL.. DALLAS, TEXAS 




OTTO ENGIN 



| Bough) in 1895— Been Running Constantly 

The Naugatuck News, Naugatuck, Conn.*, writing for supplies, incident- 
ally remarks: “The engine has been a fine one* in fact the best in- 
vestment we ever made / 5 Surely a splendid tribute to pay to a piece 
of mach inery. “Otto” design* "Otto” materials and 4 * 0 tto” 
workmanship combine to make 4 4 Otto” excellence, “Otto" 
engines can never be '‘cheap, 1 ’ yet are always the CHEAPEST 

OTIO JA5ENGINE WORKS, Phila, Pa. 



THE LARGEST 

AIR-COOLED MOTOR MADE 

% MORSE POWER 

Bore fix 6 inches. 

Plenty of cooling sur- 
fs ce* No eneine ever 
eonstrueled with so few 
working parts V n u can 
hold your hand jn the 
flanges after it b«s been 
working all day- 
Write for Agency* 

Caroline tank in base 
or outside. 

Air-Cooled Motor Co., * Lansing, Mich. 



FAN BLOWERS. EXHAUST FANS. 
PRESSURE BLOWERS. VERT HAT OR WHEELS. 

HEATING and ventilation. 

SEND FOR UTE C»UL 0 GUt Ho 2 * 

EXETER MACHINE WORKS, 

EXETER, N. H. 




$60 




30 Park St 



GOES LIKE SIXTY 
SELLS LIKE SIXTY 
SELLS FOR SIXTY 

GASOLINE 
ENGINES 

for I'umpUift, 
_- r O+'#tJiSrpar;it. r. 
Churn, Wa*hinsf MnctiEnt, 
I ce Cn»jrl Krwacr, 
JSltjiT lor oiiLuki^fuo. 

GILSON MFG. CO, 
Port Waghinglgn.Wfr. 



fljJl 




9 EJTD FOB CATALOGUE P. X. 



THE MIETZ & WEISS 

OILffifitS ENOINES 

Stationary,. t >4 to 80 H. F, 
Mar hie, ltfto loo E.P, 

GENERATOR SETS, PUMPS, 
HOISTS, Etc, 

A ||| tT7 12A-136 MOTT ST. 
a nibUf NEW YORK, 



GASOLINE ENGINE |N THE PRINTING OF- 
FICE, — Every printer who recollects the pleasant 
(?} experience of having the gasoline engine 
''buck” on him when starting the press with the 
paper several hours overdue will lend a sym- 
pathetic ear to the following from the Britt 
[Iowa I Tribune! 

This office Is going through a period with a 
gasoline engine to enliven things. It i« one of 

the best engi Ilf'S made and cannot go wrong if 
ordinary Intelligence is vised, so the directions say* 
and thin Is no doubt true, hut 13 men. 11 boys and 
nine engineers were fix Eng It for six hours, and at 
II o’clock a. m. it would run all right If someone 
turned the wheel. It is the simplest engine in 
the world, so the directions say. It is an oil 

cooler, high pressure, rmn-st ink a- and anti- 
profanity instigator. We sent for Vem Gil den. Ho 
tli ought the tropic of capricorn had slipped into 
I he king row, and was suet! the exhaust was bent, 
lie unscrewed the umbilicus, drew the range 
Finder out, greased the pud tongue, bent the down* 
haggadlngns and then put it together again. 
Everything looked right, and we set a hoy turn- 
ing an hour or two to see if it would combust, 
but It wouldn’t, Then we sent for Herb Bed- 
month Herb has Eissisted every automobile man 
(Contin u ed on Page Ib-Hl. > 



KEROSENE OIL ENGINES 



nARlNE, 



STATIONARY, 



PORTABLE* 



No Danger* MaiSiiuucl Power* Lightest Weight, Simple, 
hell iv hie, FveuemkAl Nn BatiHriei, Helf-lguHlon by from- 
presslon. Fully Guaranteed. Write far Catalogue F. 5L 

International Power Vehicle Company 

253 Broadway, NEW YORK* 



Gasolene Motors : Castings 



m 



A complete Un« from IV to 10 
i). n„ for BlOfdA. Automobile* 
Murine or Stationary. Aleo at- 
tachable motor fiuttkn and Oo>m- 

plete MOTOB-OYOLEa. Send 
•tamp for cuutJogafL 



STEFFI Y MFC, 



Kt>4l Girard Afenne, 



Fill La d#lpb I h p Fa- 




IJH.P. Bike Motor, $7,50 

CASTINGS WITH DRAWINGS 

Wc also have a2j* n. p. set of 
eaRilnga. Send (damp for cata- 
logue and full particulars. 

EUREKA MFC. * SUPPLY CO,* 

ST- PAUL* * * * MINN, 



DON’T BUY GASOLINE ENGINES 



Until yon laveeugate 

The Matter Workman’' 

a two-cylinder (?n*fJlpn Bitkin* 

laptndT la til gos-dll^tr tnilnm Walnikbiilitt t» portr. Cento Leu to Buy and Lon to Bun, Qmfkly, dually started. No Tlbration. Can bo 
moantod on iot mioii it small ca<t— rart&blo, iltUtmin or tmeUoq. McaMoa tbii pa par. Sipra nn CitJi luaci 

THK TiMLLE TLMP CO*. Mfn^ M«»gher fluid 15th St*.* Chicago. THIS T3 OUR nFTT-THIRD YEAR. 







D5& 



“MILWAUKEE" Gas 
__ 0r Gasoline ENGINES 

■' - - — | 5 to 3(1 II. P, Stationary or 

s Finable. I lent repainted griv- 
wl jHNp ir l ernur. Speed crti ho changed 

j/B 'at Gjg 1 ■* w Lille running. Vertical valve#,, 

. therefore no Hide wear Amenta 

'• t®C" . Wanted. Ufllfi lor catalog. 

■fr by 1ILWADK.EE HACni^ERV C0„ lift Wit not St., Rll*i»fcee. Vli, 




! Gas and Gasoline Engine and 
| Motor Castings 1 to 16 H.P. 

Bicycle, Auto, Marine and Stationary . Booklet on Request, 
| We sell Mk prist <riHli|sir e fiber l ir 1 CJCk tf|l 

j THE GEDHARDT MOTOR. CO. 

1930 Ba.cock St., Philadelphia, Pit, 






.■■■i DYNAMO CASTINGS 

Sets of Maltrlal or f inlsJitd Farts Tor tbs 

FRANKLIN MODEL DYNAMO 

_ FJRICK |3Ao LNDDF 

titll p. iBmpn 

Write Tar ii] nitrated hnoJrlei B 

PARSELL CSL WEED. 

KiJEfe* *^rfWR 12Q-I31 Wfst 3K| Street - NEW YORK CITY 










High-grade MARINE and 

AUTOMOBILE ENGINES i rl|l 

2 to 30 H. P, 2 and A -cycle, r 

latest tmprovem&nts; best m a - a 1 ' A 

ferial; lowesl prices. Also sell v !■ -«£ { 

Castings, with drawings, ■Amb^hb^RB 

State your want. A' j ^9' 

HOULE MOTOR WORKS, W 

580 East SL. Holyoke, Mats, 






FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES :::: 

SHEPARD LATHE CO. 

A131 W. 34 ft., Cincinnati, Ohio 




! Chapman Economizer 

y*L YS i>£ but tested to aaj| 

Vk - per cent above rated power. 

* Jr buy a CHEAP ermine; It 

1 t doesn't pay, Buy the sinipJed, 

fllmnir«t Aftd be^E dfrdirned en- 

j?lne at ihe lowest pnedule price; 
that's right, we build theta. 

fUAFMAH ENGINES TYllUKS, Maiwllus. Ulch. 





CONCRETE 
LAWN VASES 

Suitable for the Campus, Park, 
Luvrn ur Church Yard. Tho Ulus* 
traliou but faintly portrays the 
beauty of this vase. Well 
made of best concrete* 30 
in. high. 22 in. across top 
of bow], 14 inch base, 
Shipped securely crated for 
our Special Introductory 
Price of only $5.00. 

Extra special prices in 
quantities of one dozen or 
more ordered at one time. 

We manufacture the ma- 
chines that make these 
vases, also our Concrete 
Hitching Post, A rare 
chance for men of small means to get into a 
profitable business. Write for descriptive 
booklet of the Medina Special Molds for 
making Yeses find Hitching Posts. It is sent 
free. Write today. 

MEDINA CONCRETE CO-. 2 S Court St., Medioa* Ohio 




A Chance for 
YOU to Make 
Money, 



Every ENGINEER and ENGINE OWNER should have an 




INDICATOR 

REDUCING WHEEL 
and PLAMMETER 

Fwi'S la r Cnlafo^ of 
tb l'.-ig n»Ennii<>!i1i. :mrl 
| .;li 1 iru I .,r* til Ltl 3 ItWiil 
C-.: !T T'-O (if 

INDICATOR 
INSTRUCTION 

Erorjr StmietLl «*lft 
ft II I IT [runic 111 for 

pmitqcfl 

A DURESS 



LIPP1NCOTT STEAM SPECIALTY & SUPPLY CO. 
102 North Ninth Street - - NEWARK. N* J. 




tOO Gallons 
JO Ktet 
1 Cent 



F airbanks>Morse 

Domestic Water Supply 

Provides all the conveniences of city water 
works At moderate cost, 

Gas* Gasoline or Kerosene Engines lor aH purposes from £ h. p. up. 

Cut out Complete advertisement and send to 

Fairbanks* Morse tgj. Co, 

Monrae Streeti Chicago* 111* 

Please send cue Illustrated Catalogue No, W 449 Gasoline Eflgiocs* 

I may want._ „ p* to •*•*••* - — . — — . 



Name. 

Tnwn 



Street No 



State 



960 





PRICE 

$145.00 



THREE HORSE POWER 

GRIP CORTROL 5 TO 40 MILES PER 
HOUR. 100 MILES fOR TWENTY GENTS 



LIVE AGENTS WANTED 



CATALOGUE TREE 



THE THOMAS AUTO-BI CO., 

1445 NIAGARA ST., BUFFALO, N. Y. 




10 DAYS FREE TRIAL 

We whip nn npproFal, *kth«LH 
■!q-'su. freJentji repaid. DONT 

IM V A t'l NT i( nut satisfied afiof 

I'.c L'iiv ]c to iLtv-5. 

DO NOT BUY i 

[lies from itfTJrv-tie at any fi-rift UTSS J 1 yoi] 
rr i- ..- our tftiest art catalogue.^ 
it. trtrin,; aq.j iicscrlhiag «»ny kniii of 
■ ■■ i'“. iiii’ I have l.riTJie'.S our unhtittd 
. Jji l triilrWLnt i new Vjftri* 

AAfri>rAffb ah it win cost 
UP ! t vCITI you to *rii* a 
^ 1 and TTvcrvUslnjj *ij| be uraC you 

'fri-e* postpaid by r*tum malt. You 
iS3 net ihLH.fi vaJuahle information. Do 
not wait* wrixr Lt Ilf) w * 

TIRES* C.oawtnr-ltrakwft*. EnLIt uji-Wbeek 
and all *uucthc% al half 

MEAD CYCLE CO, Oopt f ( j 94 Chtcnffo 



BURN IT OUT 

removed bj treating wlth^, ,, NO-KO-R.ODE 

tiavcN iiHiDlwue. IncfpaMS Power* 
ItacrcHieii Smoke aprl Udur. 

A c]n j m iful compound which tnhtee with the fpieolenp rind 
ruiUplBiea Ibr roiwhuRtlon. dirHp* Powerful, Actlv* t 
I’umigh to treat .w billon* went bj niall on receipt of 50 ct*. 
Mon+i/ ruhmdeilll it lines not prove to he nil 1 claim for ft* 
HOWARD F* FULTON, Mnmifactnrer, 

187 East Kluzle Street CHICAGO 



^vouT 1 Bicycle 'T Motorcycle 

at smalt cost by nutM.-J.iing the 

Nekf^tarttac 

EHe 3 h. pd Power Outfit 
This ladudcG all parts by which 
anyone can en^lly make a power- 
ful* durable in ntoftsy rle, 
We^bt 4H itas. Bolts to frame. 
Speed 2 to 90 miles an hour. A hill 
Climber. Hundreds in use* send 
stamp for outfit cat&lmrue* 
Motorcycle Equipment Co„ &0 Lake SL. Hammond sport, M, V* 




(Continued from pngi- ilTiS. j 



Ip the country a doz.n times apiece and saved 
several of them from suicide, and lie said he 
thought oil had accumulated In the do- hop pais 
so the guyaeutus couldn't coalesce with the non 
compls mentis, so I 10 took out the du funny* wiped 
the synovial fiu id from the pandemonium * and 
removed the oil. This made everything look 
right* 

The engine should have sfi[d “kapeet, Icupeet" 
right along now. hut It merely said pr-r*-r-r, and 
thut was all. There Is u Lea ca mi is ter annex screw 
on top of the main dundendum that runs up 
through the roof that usually says "kapunk" at 
each explosion, that was maintaining a discreet 
silence all this time, and Herb resolved to go up 
on tile roof and Investigate this. He found that 
the blizzard had blown it full of snow which 
melted last night when the thing was hot. and 
froze up last night when it was cold. This 
solved the mystery. When li tried to '“kupeet 1 * 
Inside, the "’kupunker" outside was frozen up 
stiffen than the right leg of the goddess of liberty 
on the state house. Herb restored the outside 
"k&piinker/' which released the Inside "kit pee ter," 
and confidence was immediately restored, A gaso- 
line engine is just ae simple as pulling turnips 
when you just get onto its curves. Hut our ex- 
perience is that no gasoline engine can ’"kapeet* 1 
when it Is bunged up in the snoozle. 

— * ♦ ■ *— — 

DIMENSIONS OF SEA WAVES,— A recent 
article hy l>r, Vaughn n Cornish, in the London 
Geographical Journal, furnishes some extremely 
Interesting data respecting deep sea waves. From 
many hundreds of observations made during forty 
years hy Independent observers, he shows (lunr on 
the average ihc height of a wave in feet f measured 
from crest to trough) Is in round numbers one- 
half of the wind '8 velocity In statute miles per 
hour. Hy this rule, which docs not express a 
dynamical law. the height of a wave raised In the 
deep, open sen l>y a wind of full hurricane force — 
J, e*, having a velocity of DD statute miles per 
hour — would be 45 feet* 



WHERE 

ANSWER 

PROOF 




Can you buy the latest and best Automobile Parts, Sundries 
and Supplies? 

NEUSTADT AUTOMOBILE & SUPPLY CO. 

826 to 820 So. lath St., ST. LOUIS, MO. 

■■Our 1906 Catalogue and Discount Sheet." 



MANSON MOTORCYCLED ATTACHMENTS 




THOROUGHLY RELIABLE 
Adapted for Pleasure and Utility 

Will rim faster than an auto and cost at maintenance 
a trifle, 

DELIVERY ATTACHMENT In daily use by leading business 
houses— A TIM AND MONEY SAVER, 




SIMPLICITY OF CONSTRUCTION AND FINISH UNEXCELLED* WRITE FOR CATALOGUE 



Fowler- Manson-Sherman Cycle Mfg. Co. 

Clinton and Fulton Street** CHICAGO* ILL* 




AUTOMOBILES $100 AND UP 



Wfh win nuiilonr |Br^B Illustrated Bargain Sb*ctof new and siifrbtlr used Automobiles on 
receipt at your name Anri address. TbL» a beet shews accurate fibsto^ra^nlc views oi mere 
than 50 Automobiles offered ab low as j;un, write plainly 14 

H. GRAHAM CYCLE CO., Inc. 

Established is yean. 601-603-605 Madison Street, CHICAGO, ILL 



ODIOUS AM CASTINGS, ALSO MATERIALS AND BLUEPRINTS. 

Wo have bicycle, antomo* 
bile, «Uil loruiry find marine 
motors from 1^4 to 5 iL P, 
Our attachable motor outfit 
fits nny bicycle. Send stamp 
for literature and particulars. 

SHAW MFG, CO. 

GALESBURG, KANSAS. 



UNIQUE ADVERTISEMENTS.— Here are two 
u 1 1 u su al : id ver l i so m t 'Tits: 

PETS MASCOTS 

'"Happy" Ships Have Pets On Board. 

Get one. We are in a position to supply any of 
our ships with good. healthy pets, — dogs, angora 
rats, rah Idta, guinea pigs, squirrels, etc. We have 
a beautiful Angora goat and a, number of fine 
fo^cs that will make splendid pets. Prices are 
reasonable. Can be shipped to any ship on the 
home station. Communicate with — -Department 
Mascot, The Uluejaeket, Newport, R. I. 

This one Is what might be called a "standing 
ad": 




M 



EDISON SPARK COIL 

Reduced fS>m $3,25 to $2.50 



It contains more copper than 
any other, but the great de- 
iiuind has enabled us to so 
reduce the price that you can 
now afford to throw away a 
"cheap" eolL With the Edi- 
son Battery it gives the most 
gas or gasoil no eng! do revolu- 
tions for a do] 1 ar. Tlia Ed j sou 
cell never tires anil Is the 
cheapest form of battery 
energy: the Edison coil trans- 
forms the largest portion of 
this energy into heat in the 
spark. This is scientifically ^ 
proved In ‘"battery Bparks." \\ rlto fur i t 







EDISON 

Manufacturing Company 



Here I Jus Sa man thy Jones, 
A Good Woman. 



Tombstone Erected by Her 
1 1 unhand. 

J, Jones, Marblecutter. 
This Si. vie, 1275. 



* • » ■ 

A WONDERFUL WOMAN— In a certain old 
family ll wns the father's custom to rend each 
evening a part uf the bibie to his family and 
then explain what he had read. One day his sons 
pasted a couple of the pages of the bibie together 
and eagerly a wailed the evening's reading. That 
evening, when all the family was gathered to- 
gether. the father begun: 

"When Noah was one hundred and forty years 
old he took unto himself a wife. This wife 
was" 

Here the father turned over the page. Not 

noticing that they were pasted, he continued: 
"One hundred and forty cubits long and sixty 
cubits wide, made of solid timbers and coated with 
pitch on the inside a.nd oul." — Judge, 

*— *— * * 

"Do you understand the nature of an oath?” 
■Tm a telephone girl, judge,” 



MOTORCYCLES 

$ 40.00 UP 

Ssnil for list No. 103 of peventy 
machines, Our i^Ofl catalogue of 
entities* castings, frames and 
accessories bhouid be In the 
hands of every motorcycle deal- 
H 1 KRY R, GEKIl CO. er* rhler and prospective pur- 
St.Lciuiii, Mo, chaser. SENu FOE IT* 




11 Likeiidc Art.* 0:inet, If, J* J«H Wabaih Ave,, Chicago 
JI Union Squire, N*w York ij Clcrkenweh Road „ London , E.C- 




TFrffi 

(o-dny. 



*11221 



(rtc 



»Llh 



■■lor 



a he i. 



Motsinger Auto-SparHer 

Sturts fcttd tuna 

GAI ENGINES WITHOUT NATTERIEI 

Nn other machine can do It sucerastnlly for 
laritoforlKioal pftteatiH owned by un, N* 
twist TDoLion in our drifti. No beH or 
switch necessary. No batteries whs fewer, 
lor make and break or jamp-sp*rk, 
Water and duet-proof. Fnl ly iruurdiitenL 

MQTS 1 NGER DEVICE JWFG, C * 
146 MuaSt.|FtiDdtetan, IuJ„ U+S-A- 




, WHY NOT STOP 
YOUR TROUBLES? 

j A “Wizard” Tubular 
Does II. 

Armature J ncawxi In 
VrATKIH'initiA- n OD- 
I corroding braRj lube. 

AH brass screws. 

FricttoTV, Belc^r 
Governor drive. 

Brunlv holder* rornOved 
without 1 owwni up acroWA 
All parte pvliabod braes. 

Con tact n ndJ (Hu p S par lr. 

A TKTaL WILL C'JNVtKl'E VOG, IEmS papain Uil ihWM*I) U,«hLp<« lb» 
mv±at r t'rio* w ueuaju ■* kuriu^*, Cul« i»t d*. « „ I, „,| 

JiLHCrtEi ELECTRIC * DO* CO„ I Jl Ml if AFU L19, Utb, 

30 DAYS' FEEE TRIAX, 724 Lunjrsdnle AvG, 




Hcnricks Magneto or Gasoline 

ENGINE WITHOUT THE AID OF BATTERIES. 

It la bettor and more durable tlmu any Dynamo, Its Governor regulates the speed reprard- ( 
Iowa of speed of flywheel, It* Governor adjusts to Imperfect flywk«ela. Its Governor la, 
earea a constant and uniform ftparu, The spark does not burn the contacts of the engine. 
All h trains are rixiLovod from the bearings of Magneto. 

Agent* Wanted, Henricks Novelty Co. 



Please mention Popular Mechanics when' writing to advertiser®. 




“Quick Action 

IGNITING DYNAMOS and 
MAGNETOS 

The tna«t Reliable fcSpflrkerBi cm the 
Uiukot. 

Take the Place of Batter iu r 




Jump Spark Coifs 

VOH ALL H:HFOSElj 

flirufte, l>cai lih 1 , Triple nnrl QufliL 
Tupl« ferr StAtlonery Engl Ken Mini 
Automobiles. GuAtuatwd In uraay 
particular. Fine VibritLcir. 

SEND FOR llATALOGn: D. 

THE KIWBiOCK HFMMAN MfG, COMPANY 

dflUTEI AfcXb, T\J. 



GASOLINE SOLDERING IRON 
AND BLOW TORCH 




EMMELMANN BROTHERS MFG. CO. 



The little three-minute catalogue we have ex- 
pfeasly prepared for your enlightenment) touch- 
ing the absolute safety, perfect portability, and 
supreme efficiency of this tool* would throw open 
to you, soldering possibilities that you never so 
much as dreamed of. May we mail you a copyf 

INDIANAPOLIS. IND., U. S. A. 



<4 



Yankee” Tools 



The newest, cleverest and most satisfactory In lasr. 
and itic lirat to be altered ai 6to reasonable a price that 
every up- tu -date mechanic could buy tools of their 
quality anil character, other tools are v«ry proud tools, 
but, “Yankee 1 ' Tools arc better, Sold by leading dealers 
in loots and hardware. Ask dealer to sec them* 




Ratchet Sere* Driver No, lb and 11, <8 Size*.) 




Ratchet Sere* Driver No. IS. (4 Sizes.) 




bauble Spiral Ratchet Screw Driver No. JO and Jl, 




Automatic Drill No. 4ft, 41 and 44, 




Reciprocating Drill No. 51. 

Our “Yankee Tool Boots* tall* all atmut them. 
Stmt free on roquem by 

NORTH BROS. MFG. CO,, Philadelphia, Pa, 



SOME DEEP MINES DRY. — Grout depth of 
mining- is not always synonymous with largely 
increased water; an fact, the deepest mines in 
the world are comparatively dry, and many of 
them arc dusty in the lowest levels, anti water 
must be taken below for drilling and other pur- 
poses. In most deep mines the greatest volume of 
water is encountered about 1,500 feet from the 
surface. — Mining and Scientific Press, 



ADMIRAL DEWEY SAYS:— We don't want war! 
We want :t navy to prevent war. We need more 
ships and we need more men. We have the best 
navy In the world — T believe that. And I believe 
It because our enlisted men are young men. 
Americans, Intelligent, brave. Why, they could 
fight the ship if every officer on board were 
kilted. 

’ *— *“• 

THERMIT.. — Every manufacturer should know 
about "Thermit” the mixture in powder form of 
iron oxide and aluminum. With this powder one 
can operate a miniature steel foundry anywhere 
in or about a plant. The apparatus Is even more 
simple than a black smith's portable forge, and no 
larger. Thirty seconds after lighting the mixture 
one can weld steel pipes, rods, bars, shafts or 
rails. A valuable booklet fully describing and 
illustrating this process, which is already in gen- 
eral use on steam railroads, will he sent free 
If Popular Mechanics is mentioned, by Addressing 
Goldschmidt Thermit Co., 43 Exchange place, New 
York City.*** 



^AYB MONEY by uslmt Keerf 'h Cnrh^rwiidumgrlncl- 
ingtiteud. Ctwte than any oth^r 
and does away with counter-shaft^. 
Oaafc Iron boxes reduce cost of nndi - 
tenancy over 14; Liw pulley, and 
dust-proof over-banging bearings, 
Luther Urns. Co*, Poplar 

St, North Milwaukee* wi*,, 
sale makers of ha nd and foot power 
jrrl rulers and sharpeners fitted with 
CarfcxiruBdum Grinding Wheels, 




PRESSED STEEL SHOP PANS Foundries, Bolt Works, Bt t 




THOUSANDS IN USE. DURABILITY AND SATISFACTION GUARANTEED, 

Made of any Gauge.: 0 r Sheet St cei desired. Never goes to pieces, ant always gives e nttre salts faction. Try samples 
and you would not be without them at any price. Suitable for handling bolts , rlvels T nails, screws, mils, waahera 
cas-tmgs. ore. quartz and other subH-tancea,, and for use under lathes and. drill presses to catch the turning^ trimming's, 
hoiringhuoil drippings, etc. KILBOURNE <£b JACOBS MFG, CO* • Columbus, Ohio 





FOR THE NEXT THIRTY OQ) DAYS £VSp "la h 

MECHANICS ON"E OF OUR 1VRENCHKS, made with cx\ra. fine iintwh, at a special price of 
tir* CENTS each* postpaid la any adiireaK. We make thi* offer in order to Introduce the 
l- Hawki-yi" Wrench to new readers who arc not attainted with na merit a, 

Zi™ The Hawheye Wrench Co., Marihaiitown, inwa 



SPECIAL 

OFFER.... 



PATENTED IN UNITED STATES, CANADA, FRANCE. GERMANY 





before flad 
after using the 

Hawkeye * „ 



Our wrench ha*l more 
uaca than any other 
wrench made, and can 
be u s e d as a pipe 
wrench, thread cutler, 
or nut wrench. For 
c u U 1 1 1 c iti re ads it ban 
a different dies. 



ALL 




EARINCS 



“KNIPC' 1 PATENTS- The Combination: 

A Bull Etairinff and r 00011 combined. 

For thru at, wt 1 i,!ht or bach. 

Lowest p-rlco nnd beat bfitrSnj? mitdev 
For the hjiMpat the bear least work. 

All Bisson, -Inch and ^p. 

No llttlng-luBE fin >ib It tin. 

It) efnt-s in fur ml m pica, 

PRESSED STEEL MFC. CO. 

S43 Th» Bourtt, * Philadalphij, P 



VfNELESS POTATOES.' — To niakr 1,1 potatoes 
produce a bushel of tubers In lib days* i* a feat 
a .Mnntana horticulturist claim* to have iiccum- 
| j I J _«s 1 1 + -h I , The potatoes are grown without vines 

imd an- unmolested by hugs or grubs, moreover 
they can ho grown on the housetop or hi the 
eel fur. The met hod cnuslsls in placing tin; potatoes 
in r half bushel of sawdust, peat or straw which 
allows free circulation of the air and applying 
solutions of various salts. One cubic foot of saw- 
dust is allowed to on eh seedling and tiao rows are 
arranged II Inches above each other. A single 

potato Will put fort It from 12 to 16 tubers as 
large as It seif. 

A prominent physician in Chicago has a vege- 
table cellar which lie ordered cleaned out ready 
for fall supplies. In removing a nttantiiy of earth 
in which vegetables bad he-on packed List winter 
nearly a p ck of fl.no new potatoes were dis- 
covered, as large as one’s list, A few tubers had 
been accidentally cove. 1 re cl and the vine less growth 
was the result. The doctor, who has been an 
ardent experimenter in plant life, him self, in 
relating the Incident to the editor of this maga- 
zine, remarked that when he heard the Montana 
story he laughed at it. Only a few days later 
(July 3fil hr had the same demonstration actually 
uncovered before his own eyes. The new potatoes 
had absolutely no connection with the air by 
means of a vine, and were connected with each 
nt her In groups of three or four by small root a. 
The doctor wit! plant a sub- terra garden this 
w Inter. 



HO GUESSING ABOUT IT. . , 

Yon put my Calipers over 
——7 — - — ] — ■ --- . your work and you know 
I. i.? » J - M' -b.ifl in cm -hiwtafit just what 
stzo It 1 3 and flow m tut j too 
small op- ftMi inrtfi\ Agents wanted. Send tor 
Catalogue and Special Discount. 

E, G. SMITH CO.. Columbia, Pa. 




cnrrzooPAGt 

1 Kll catalog 



Why Not Buy at Wholesale Prices? 

Over 30, one Ial>or saving, money saving articles for 
the shop, home or farm, fully 11 lust m ted, doscrhKAl and 
priced Tq our new 6-00 page catalog* Me. 9t. Ai^o 
a larger variety of mechanics’ tools of oil kinrl^ at 
lower pdecs than hereto! ora shown In any catalog 
ever published. 

No mechanic should be without this valuable knelt, 
Tf you have not received our catalog, write us to-day 
and it will be sent you free of charge, 

bend forour new premium list, containing 100 useful 
and valuable articles glvou a. way free* Must wonderful 
oiler cvct made. Send lor it to-day. 

Freight Rates are lower from 
New York than elsewhere 
BUY IN NEW YORK 



White, Van Glahn & Co. 

Dealers in Reliable Merchandise 

Since ISIS 

30 Chatham Square NEW YORK CITY 



H0US£ IN AMERICA 





HASTINGS COMPOUND 

Guarantied tn stop Sparking. Money refund**] if U 
don’t. Put up in co of eo lent form. 3^ Ju, Ioqit 3 j y-ifl in, dlam. 

W»‘ Hat* cnuijgii canfidumce tu Hayttngu Com jump j, tp mill 1 lull 
euo aiDipip dtiet, upon receipt qI tlx cenu to cover postage, 

JAS. L. NEEFUS, Sola Agtnt 

103 Reade Street, N, Y. 



IhciiNc mention Popular Mechanics when writing advert Iter*. 






Accurate WorK 

on Foot Power Lathes 

in conaS tiered next to impossible by many (food mechanics, but 
such <jp l ii Um la based on experience with cheaply built much Luce,, 
and the amateurish reputation of fool power lathes. 

IN DESIGNING AND BUILDING 

STAR. LATHE* 

rule have bi'en avoided and *‘Siar” Lathes arc untnirpasaeq m 
these es hem Lai points, hi^h. quality of materia], workmanship 
and of roaults. “Star” Lathes are Bh I pped on approval, if they fall 
to give entire satisfaction, may be returned at uur exucusc. 

SEND FOR CATALOG B 



THE SENECA FALLS MFG. CO. 

102 Water St* - Seneca Falls, N. Y # , U. S. A. 



B* r. BARNES' 
ELEVEN-INCH SCREW 
CUTTING LATHE 

For Lint or power ft* wanted. Hbb 
power f row ftn'd nod com pound 
rest, A strict] t h Itirh- prado mod- 
ern tool. ^'6 Hlmbuild n 9-iht'li 
lathe. Di>«:riptiTfj el rculura of 
each jutbenpou requuL 

B. F. BARKIS C 0 -. RocKforJ. Wi- 



ll ERE ISA ni A NCK T<l M A K E Mi>S « Y, U« bar* 
a fatr Vend hair Murhlney nparnterf by ci iienny, which pell pot-t- 
amls, candy. etc. Any person ti o#1ixyLis of nNikintf cood profit. 
wi]3 (io well In write fur aperta! prlcufl. "W a at* not in tha Hint- 
TE);u-liln« bUitn^ra, bill bsiVo tlLiJiW eh) oil If hundu to dipp-ofr* Of and 
knuw that there J« mniiay iu them if property infilled in your 
lor at Lty , N« W iixii t,A > i> C-Olh WncnUra Co, . A TI.AN TIC , Ma h&. 



WE MANUFACTURE TO ORDER 

DIES. TOOLS AND 

A UTOMATIC M ACHINES 

also HARDWARE SPECIALTIES 

AND PATENTED NOVELTIES 
ESTIMATES FURNISHED ON EXPERT 
MODEL WORK. SEND DRAWING OR 
SAMPLE. 

BOOKLET FREE. WRITE TODAY- 

Stamping & Tool Co. 

DEP. C LA CROSSE, WJfL 





LATHES 



W . F,& John Ibirnoa Co. 

ICkJ liiihj' St... i i Itockfonf . 1 1 b 



9 to 13 inch Swing 

Lidt price. fBJi.Ptl and iid ucedrd. 
km: to bIu>. When reedy to bwy 
Kcud lurLatliu Jind price* 



The New Universal Square 

"NEW STYLE " 

No. 6— 6-Inch, 5o» l&-lO-ldch No. 13— 13- inch. 



ale hoi^'ii ii] t j s r t f rfi f If 

0000000000 <K >0000 

\i. j. ±. .* -n j s bitj,. 



ALWAYS READY* 

NO ADJUSTING, 

Made of boat eteef and 
la light. Coppered, 
than o*lcUze or nlckot 
finish* Can’t ruat. 

guaranteed. 

If found untrue will be 
replaced. 

For »)i by alt leading 
tool dealers. 

WRITE FOR 

^ CIRCULAR 

Combination; 

Try; pileb cot; hip and 
valley cqI and mitre squirt, Hrawi 
circle*; jbukcs lumber; ocLifudal 
aits; laying out mortise iai tenons; 
finable! level; stralfhl tdyr. rule 
aula ind lonaacrebLe other par- 
poaca. 

TO OPERATE, yoo simply The Ditby & Shinn Wfg. Co. 

reverse It from aid* fa *We. It (lac ? » 

marts YtAach an one elde ted it k. mb si. 

tf-imeh on Che other. ™ ™- 



THE POSTAL TYPEWRITER CO.’S 

factory at korwalk, conn* 

la Equipped to do „ Experimental Work, Tool 
Making and Manufacturing, Inventions De- 
veloped. Very Seat Work Guaranteed. Cor- 
respondence Solicited, 




If If s a Sebastian, If s a Good Lathe 

BUILT UPON HONOR— ACCURACY, EFFICIENCY, MODERATE PRICES. 
Foot and Power Lathes, all .sizes, s^nd lor Catalogue. 

Sebastian Lathe Company, iw Culvert st„ Cincinnati, 0 . 



men! Jon Popular Urctmalcs when writing ad vert fr e ra* 





We give you proof of the nt^u value of the 
patents we procure-— f*, £ L, 



SAWS FROM POP'S PATENT BUREAU- 

Patents must pay or the large manufacturing 
poncfirn^ would not take out so many, 

* * HP 

A good patent doe-s not always go with a good 
invention, just some valuable real estate is 
affected by defective titles, 

* t * 

Half of a good patent nrt a practical Invention Is. 
better than no patent at all. 

* • * 

The man who sleeps on his Invention for fear 
some one will steal it. Is likely to wake up to 
Jiiicf that there are other investors who didn't go 
to sleep. 

* * • 

"Nothing risk, nothing gain’' applies to patents 
as well ns to other Investments. 

* * * 

A crank is a man who thinks of things that 
average men neglect, hence many Inventors are 
crunks, but very few machines could run without 
cranks; just so with the social machine. 

4 4 4 

The average trust is made up of ten per cent 
cash, thirty per cent patents, ten per cent equip- 
ment, twenty per cent nerve and thirty per cent 
water. The public fumfsheB the cash, ihe in- 
ventors tlie patents, a mi the promoters the nerve 
and water. The equipment, — well that's often 
stolen, 

* * * 

When you have made an invention, don't hide 
it, but hunt ud the best L1 knocker” you know' and 
show’ it tn him and ask hts opinion. If he don't 
kilt It, show it to your friends, and if it survives 
them, Show it to it Competent patent attorney for 
his opinion. Any invention that successfully runs 
this gauntlet L< worth patenting. 

* * 4 

When you have obtained a patent, don't expect 
the world to get on its knee* and offer you u 
fortune for your "idea"' You may have to do a 
little kneeling yourself before the fortune is in 
your pockets. 

* * * 

Remember, the supply of new and useful inven- 
tions can never exceed the demand, and they ore 
ahpvt the only thing of which this* can ho truth- 
fully said, 

— +. - 

NEW METHOD OF IRRIGATION.— A farmer 
has made a discovery that will be of vast import- 
ance to farmers during n dry season. He has 
found that by planting onions and potatoes in the 
same field in alternate rows, the on Itma being so 
strong brings teart, to the L-yest of the petal wk In 
such volumes that the roots of the vines arc kept 
moist and a big crop is raised in spite of the 
drouth* 



“MR. INVENTOR” 

nun BUSINESS is TO 

Perfect, Develop and Manufacture 

YOUR INVENTION, ALL modern FACILITIES 
ARE Qliflfi, AMO we Aftt AT YOUR SERVICE, 

WE EMPLOY EXPERT MECHANICS ON 

•Tpeofulf Qifii, Punch IV&rk and JHatlsts 

fttNO US YOUR -DRAWING on MODEL AND 
WE WILL SUBMIT OUR LOWEST PRICE 

MONARCH TOOL COMPANY 

124 Open* Place, CINCINNATI, G. 




1. When you have made an invention, show a 
drawing or model of it to two friends, in whom 
you have confidence, and have them dgc the 
drawing or write their names on the model. Don’t 
lose or destroy the drawing or model, for some 
day it may be needed as evidence, 

2. Select a good patent attorney, pay him $5 
to find ont whether your invention is new and 
patentable, and have him send yoti copies of 
the patents which he finds most closely resembling 
your invention. 

3* If there are real differences between your 
invention and those shown in the patents sent you, 
and your invention is better l ban the others, ap- 
ply for a patent as soon as possible* If, on the 
other hand, the differences are slight or super- 
ficial, anil do not add to the commercial value 
of the article, don J t waste any money in getting 
a patent. 

4* ff you cannot afford to apply for a patent, 
give an interest, in your invention to some good 
business man who will furnish the necessary 
money to get the patent and build a satisfactory 
model or sample of your invention, 

5. After you have applied for a patent and 
made a model or sample, prepare either to nnimi- 
factiire and sod your invention yourself, or to 
sell the patent, to some one who will do so. Find 
out what it will cost to rnahnfacture the invention 
in quantities, what such things usually sell for 
to jobbers., retfiilerw and the public* This in- 
formal, ton is valuable in negotiating the sale of 
the patent, and should be full and accurate* 

6. Don't expect to make a fortune from your 
patent at once* If you cannot sell for cash, sell 
on a royalty, provided the buyer is reliable and 
responsible* 

?. Don’t sign any contracts without first sub- 
mining them to your patent attorney, and be 
governed by his ad vice, 

8. If there ore any other points about which 
you want advice or information write to us and 
enclose n stamp for reply. Send for our booklet 
containing suggestions on “What to Invent* f 
and “What to Avoid. TJ 

Popular Mechanics Patent Bureau, 

160 Washington Street, 

Chicago, 111. 

Brandt office at 

Washington, IX f\ 



I'lcu^c mcjitton ropulnr Mechanics when wrltltijr advert Here, 




PATENTS 



SECURED PROMPTLY with 

regard to the Legal ProtOCtiOO 
Itiventlotii 



spfidal 

of th* 



ELAND 1*0014 FOR IMENTORS AND MANUFACTURERS SENT FREE UPON REQUEST. 

Consultation Free. No charge for opinion as to the patentability and Commercial Value of Inventors’ ideas. 
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS. 



SHEPHERD (EL PARKER, Patent Lawyers 

Patents, Caveats, Trade Markg, Copyrights, Validity Reports, Io.fr In getneut Contest*. 



MANUFACTURERS and others desiring to buy out' 
right or secure on royalty patented inventions along any 
line arc invited to communicate their wants to us for 
publication without charge in our 

PATENTS WANTED Bulletins, 

which arc sent gratuhiously to our clients from time to 
Lime. 



4, Durlttir tho past III jpai^ Mr, Shepherd, of gfrepbcnl A 
Parker, hen cbUtned for me n limt lummy Important pcitunt*. 
We tl%v« uo hwlUliua hi hi-urtlly rxvomtuoiiil luu turn to any 
one Laving need (ft the service?, of n patent attorney. 

HALL WOOD CASH ItEli . ST Ell CO. 

Mr, P&rker on November l„ ms. reigned Ms iiosjtiou as an 
fl yj> rn j ri n r iu thu V. 8. Fite lit OLTLi'G to clilcr this linn, 

Address, 210 Dietz Bldg., WASHINGTON, D. C. 



ATENTS 



P 

Taluutilo Book on patent* FREE. Telia Jmwt^flecure 
them at Jh?w cwt, a Patent ami Whftt to 

Intent for profit, (ii'ifl Uedunlul Ik- 

r aTnntjTp to Inwntcus. Full of Mon*?. Making Patent I uIurmA* 
tion, NEW HUGH FREE to all who w rite. 



1* T* STREET. 



O'MEARA & BROCK i Patent Atlys., 



WASHINGTON, O, C. 



it Me Sell four Patent 

Rook let explaining how mulled 
* RILL* Flfiwen Year*’ Ex- 
pfrleaeo. Patent Bales exclu- 
sively. If you have a PATENT 
for ua]&, call on or write* 

JAT E. aoir, filtil Slid Spec I ■ I lit , 

!SHi ( J) U roadway, Jiuw York City 



PATENTS 

Careful ittenlinfl given to ti* prtisMmlon of buslneM. t>*for* 
he patent tiflLea. Fiteoti procured and im at tome? fee' called 

or until patent la Jii low«d* f23 rears *gpericnce, > Writ* 

L)r*'j|n\n[itor'i GuUle.” AdlreuS 

FranKlin H. Hough 

UUnlle Building) Wkihington. D. C> 




PATENTS ™A T N D PR P°A r v CCT 

WATSON L. COLEMAN 

R«ll 9 t«red F*t*nt Attorney 

626 F St., N, W, WASHINGTON, D. C- 

Ad vico Frets; Highest References; Host Seri ice. 



patent NOTES, — A recent decision of the 
IT) S, Court of Appeals for the Distric t of Cnlum- 
bin illustrates the importance of an Inventor being 
diligent In applying for a patent. 

In the case referred to A claims to have made 
the Invention In July,. I902 t and wont to the fac- 
tory of W In the early part of January. 1903, and 
exhibited a rough sample of his device, to induce 
W to either bu.v the patent or manufacture the 
articles on n royalty, A did not file his applica- 
tion for patent on this device until December H„ 
1903. but W soon after A'h visit to his factory 
claims to have Invented the Same device and In 
March, 3 903. filed an nppilcation for patent on 
same, and the patent was gran ted W on May 
1&03, W swears that A did not show him the 
device on which W procured tile patent, but some- 
thing else. The court decided that A was undoubt- 
edly the first Inventor of the device patented hy 
W, but hi view of A's delay from July. I902 t until 
December 14, 10(13, he was not diligent in protect- 
ing his invention, arid as there was only his own 
testimony to the effect that he land exhibited his 
Invention to W In January, 10f)3, the court held 
that YV must be considered a bona lide inventor 
and held that his Patent WEIS good, us he applied 
first 

It is unfortunately true that many mn u Tartu re rs 
are disposed to Lake advantage of information 
given them by Inventors, and secure patents on 
such inventions without regard to tin- rights of 
the real inventor. This, of course, could not be 
done if the inventors would take reasonable pre- 
cautions to protect their Interests before showing: 
their Inventions to manufacturers, or If they would 
apply for patents promptly. 

It is frequently difficult for an Inventor to prove 
that an invention was stolen from him by a manu- 
facturer, especially if the latter In getting a pat- 
ent on such invention makes changes, as he usually 
does, which give a different appearance to the in- 
vention, 

ft Is sometimes desirable for ihe Inventor to 
submit his invention to practical manufacturers 
before going to the expense of taking out a patent, 
but in doing so he should take precautions against 
the theft of Ilia Ideas should the manufacturer be 
disposed to take advantage of the Information 
thus obtained. It is not always safe to depend 
(Continued on page 



We do all Sort* of METAL SPINNING I also PRESSING and STAMPING of Sheet Mcu! Ornaments for 

Architectural and all other purposes. Weather Vane*, Balls* Statues, Balusters, Finish, etc. Send sketches and specific a- 
iona of anything wanted in our line and we will quote beat prices, 

WESTERN ORNAMENT & SPECIALTY CO., 516 Walnut St., Milwaukee, Wjs. 



PATENTS 



GUARANTEED, PATENTS SECURED OR PEE RETURNED. 
Send model or Sketch for free report os to Patentability, send 
for finest publications ever issued for free distribution, "HOW TO 
■ OBTAIN A PATENT", with LOO MECHANICAL MOVEMENTS 

* illustrated and described, ftfid "WHAT TO INVENT", containing valuable LI ST OF INVENTIONS WANTED. 

offered for one invention. Jifi.E'oei for others. Patents 
advertised free in " WORLD'S PROGRESS." Copy free, 



ONE MILLION DOLLARS 

EVANS, W 1 LKENS & CO. 



132 



New York Offices: 

Nassau Street* New York.N.Y, 



Main Offices: GI5 P Street N* W** 
Washington, D. C» 




EVERY INVENTOR 



Who Wants to know 



1. tfbat are the most profitable 
inventions, 



2, How to perfect inventions, 



3, The first step to take in 
getting a patent, 



4. Bow to protect himself from 
parties who might steal his 
invention before he can get a 
patent 



5. How to find out what patents 
have been granted on inven- 
tions like his, or intended 
for the same purpose. 



6. How much it costs to get a 
patent. 



7. flow long it takes to get a 
patent, 



8, What protection a patent is, 



9. How he can sell his patent 
after he obtains it 



10. flow to handle his patent to 
get the most money out of it, 



11. Where and at what expense he 
can have working drawings made 
of his invention, 



12. Where and at what expense he 
can have models or experi- 
mental machines made, 



should send his questions to 



POPULAR MECHANICS PATENT 
BUREAU, 

Journal Bids:. * * Chicago, 111 , 



ENGINEERING 



offers the broadest field of development to the 
ambitious young man. Our course a in Civil 
Engineering, Mechanical and Electrical EngL 
peering fit you for the very highest paid positions 
in the world. Will you take the first step? Sim- 
ply clip this advertisement, mail it to-day, and 
receive free our 200 -page hand-book describing' 
°ur 110 -Courses in Engineering work, including 
Civil and Mechanical. Electrical, Stationary En- 
gineering, Mechanical Drafting, etc, 

IT IS WORTH WHILE 

Do not delay but write now. 



American School of Correspondence, Chicago, III, 



Pop, Mech. Sr-fit, 



DO YOU WANT YOUR PAT- 
ENTS DEVELOPED ? 



Expert m nri Lt| models; fine Instrument work; Hirmil ma- 
chinery manufactured. Moprisn Kyx'iPJlJKNT. 



K. F. RICHTER, 115 Court St., HOBOKEN, N. }, 



lATENTS 



PROTECT YOUR IDEAS 

Send lor Investor's Primer, 

SO PATENT, NO PEL. 



P 

Patent Advertised FREE 

I MILO B. STEVENS & CO., *SSI?- 

WSJ 5 roprtmlb St,, WASHINGTON, f>. C. 

Brandies at Chicago, Cleveland, Detroit. 




S SOLD 



COMMISSION 



If y-on wish to buy or noil a patent write fnr my booklet + -Iltnv 
to Sell a Patent” nr my list of laHeiita for sale. 



H. L. PERKINS, President inventors* Exchange 
84 Broad Street BOSTON, MASS. 



Let Us Act As Your Factory 



S 



We have one ofihe beat quipped shops in the United a t*te's 



and can turn me your work for you cheaper, than you can 
possibly do it yourself. Send drawings Or models for esti- 
mates on diee t tools and manufacture of your article in 
quantities. 



Metal Specialties Manufacturing Co. 



16-24 W. Rnndolsh St., Chicago, V. S* A 



SplitdorF LaboratorY 



iEstilMisEiP.:! tW.H[ 

YOU HAVE AH IpEA and require eiact workman* hi# to 
fully demonstrate H* POSS IB ULlTEES. WE MAKE A 
SPECIALTY of MODEL MAKING and EXPERIMENTAL 
WORK. 

YOU WANT THE BEST WORKMANSHIP - WE HAVE 
the latest Improved machinery and the highest engineer- 
ing a thirty - 

Tell ui what you went, ws may ho able to help you and 
will be pleased to give you any information. 

SFUTIWRF LABOKATORT 
ftror k ^1, 11-31 Y-m.dHm.-HHT Slm'I, KKW YORK CITY 



USE OUR FACTORY 



We am KquipE'^'t at perluitulel and rli* wnrlt an d Jtpljt rrwinl 

Hiapufjif Luting Hur F-u[ierirXeeii#nt hurt had . ■f.-i thut-ly jvnn- j jn,. i . ;i j 
I- LTi ,*»!■«• ill Kuch w*rk. rectory in Gliinai;^ 111 Luv» ]uw, prompt 

. >„i„l [riiiticvlllr^ Ini i'*tininLs in 



C. E. LOCKE MFG, CO., 98 Cherry St.. Kensett, la. 



m 




SLBE YOUCHAINED 

Small position ? 



LtARN MOW TO MAKE FROM $3,000 TO $10,000 YEARLY 
IN THE REAL ESTATE BUSINESS 



OLN KK A L lULOKlR- 
This la your upporluu- 



We will tfJM’li you thu HE A L ESTATE 
AGE hi id I N H IJ R N C E ft U -SI NESS by instil. 

Ur to succeed viUiout capital. 

Liy '>mr gyateni you esin lonm the bonine^ nml make money tn a few weeks 
Without interfering with your present occupation, Ail grtmiuiaie* Appointed 
rejjr+'^oliiiUvi'Hi rtf i*-ELfI 1 ntr liitoruullolmi hroktmige r^lllf.iJllllt Ly ; wlui- wiJ l fur- 
nHh choice ealiblf* real estate and (nvt^tuipnt^.irn-iTu^rrLtu n ithtud help joe 
[Diikeu Lar^e rtfrtcilv Im rum.. Our uf-oi>eniI)vo xuptluxta Insora Isirm-r and Meddler profits tlmn c-vi-r Indore. 3 ' il 1 course 
ConmianLuL Law given free to every real ^stale student Every bunlnuK* iilild whmild lime IhL^ cnursis Our Free lkunk 
ruluabta end in Ler^tlng and t elta you how YOU CAN SLltJCBlKJb 

THB CROSS CO* f 250, Reaper Block. CHICAGO 



FORiAlE 

Tlill 



(r 



Amusement Outfitters 



And Manufacturers 



OF 



TWKKTIBTH CENTURY MERRY-GO-ROUIIDS 
STEAK RIDING GALLERIES 
MINIATURE RAILWAYS 
R1ZZLE DAZZLE PARK SWINGS 
STRIKING MACHINES, ETC. 




The greatest favorite on the market. With this mac time 
there are no 6tflk<!s to drive or guy lines to bother with, 
weigh s 5, GOO Um. lei*, takes iena Hparp bed seats mere people 
than the ui4 style muchlae; can be set on any floor or pave- 
merit without injury tot'lrhur, and c*ii be set up or taken 
down m Jees time than any other machine, 

HERS CHE L L-SPILL M AN 00,, 
oSSjUoo p. North Tcmawanda, N. Y, 



I SELL PATENTS 



[CHARLES A.SCOTT 896 euT^PA 



THE OLD RELIABLE 

JESSOP STEEL 

5 1$ YET ON TOP AND THE VERT REST FOR ALL FINE TOOLS p 

WILLIAM JESSOP Sc SONS, limited g 

6 91 JOHN STREET, NEW YORK 









(Continued from page iiSfi.) 

upon the opinion of the manufacturer as to the 
probable commercial value nf an invention, be- 
cause In many cases it Is to his Interest to dis- 
courage the InvenLor, especially If the article is 
something that would compete with the manufac- 
turer's products, and if the manufacturer has :my 
idea of later appropriating the Invention himself. 
It is a sad commentary on our criminal laws that 
no provision is made for the criminal prosecution 
or punishment of one who steals an Invention. 
Thiii weakness in the law. coupled with the low 
standard of ethics In certain hinds of business, are 
responsible for the appropriation of many valuable 
Inventions. 

In a recent Interview, the superintendent of one 
of the largest manufacturing plants in the United 
States, said that, an important part of his duties 
was to find out about the inventions made by their 
employes and appropriate them if they were con- 
sidered valuable. He stated if an employe made 
a good invention and was allowed to get away 
with It, that it would probably result in the loss 
of hia position as superintendent. 

The standard, of business ethics proven to pre- 
vail in the large packing houses of the country 
and other enterprises, seems to be considered goud 
enough for many smaller concerns, and for an 
inventor to protest against the unauthorized ap- 
propriation of Ills Invention by his employer or 
some other concern, is considered in the nature 
of a Joke. There are of course exceptions to 
this rule, and some inventors are treated fairly 
and amply rewarded for their efforts, These cases 
are now exceptional, but In view of the present 
trend, we believe the time Is not far distant when 
the value of the Inventor's work will be recognized 
by hia employer, and capitalists will be disposed 
to give him a fair share of the profits resulting 
from his Ingenuity. 



Going to Put It on the Market P 

Yoi hAT 4 the article ; m hair a the brain# and the equlp-mont far making It at the l*w*K cost* 

We manu£actnr« and ship nil kinds of tiiieclal machinery en contract. 

LET US ACT AS YOUR FACTORY 

JOHN WISH ART MACHINE WORKS, EukIqph* and Mncninerr Mftt.. <Hu.) 63 to 66 8. Con.I street, CMtnga, 

TJTiMfi nisTjoanr 'uumew math r<n 





READY FOR DELIVERY NOW 



npHE work consists of 4 volumes handsomely bound in half red morocco. It contains 
1600 pages i;7x]0 inebos? completely indexed, printed on special high-grade paper, 
beautifully illustrated "with over 1200 illustrations, line drawings, half-tone engraving; 
full-page plates, tables, formula?, etc. Our chief object in the sale of these hooka is to 
acquaint the public with the character of our instruction in drawing and to interest the 
people in the work of our echooL The work is a comprehensive treatise and a complete 
Cyclopedia of information on drawing. 

Order at Our Rdsli^Not Yours 



JUST OFF THE PRESS! 

New and Enlarged Edition 

Cyclopedia ||f Drawing 



Regular price: SE6.O0. For a limited time only you can get the complete set of books for $[2.QD, 
payable $1,00 down and $[.00 per month thereafter until paid for scarcely more than the cost of a post- 
age slamp a day. If you want the cash discount send $10.80 Books will be shipped Immediately by 
prepaid express, subject to five days' FREE EXAMINATION. If the books do not proy* satisfactory 
notify us and we will send for them. 



PARTIAL TABLE OF CONTENTS 

Mechanical Drawing; Architectural Drawing; Freehand Drawing; The Roman Orders; Perspective 
Drawing; Shades and Shadows; Rendering in Ten and Ink and Water Color; Architectural Lettering; 
Working Drawings; Machine Design; Sheet Metal Pattern Drafting; Practical Problems for Sheet 
Metal Workers. 

Haitian Fop. Macti. S'? pi. 





Jit ADR TO ILLUSTRATE CIRCULARS. 
catalogues, or advertisements. 



Ol' an, bright, showy, cuts— biitlfft Off Out 
pri-foctly Our pri* 
guaranteed — Let 

Wiii j. j 



ACME ENGRAVING CO. 

157 Washington St- ■ Chicago 



BE YOUR OWN BOSS 

MANY MAKE; $2,UOO A THAR 

You have' thu mmp rhnnw. Ht.urt 4 Midi Oriot Hu«inf?B- nt homo. 

We l i'll ,Vi>iL hnvr. Money comEni* In daily. KitmrmnuA profit* 

Everything fu-ninhed. Writ# nt once lor our Stutter" and FREE 

ptriie^nn. 

P- M. Rmeger Co*. 155 Washington St., Chlt-jijfu, 111 



M Alfl? fcArtftJtTV^ Greater opportunities arc presented 
nnIVL PlUnLT in rortla nd Ceznont vnriurts thzn 
any other field. The Monthly Journal, Con crete, J* the recog- 
nis'd authority. $1.00 a year, 10c. per copy. 

40 Home Bank RJdg., 
*t DETROIT, MICHIGAN 



CONCRETE PUBLISHING CO, 



MAN WANTED 

I n th e Tt K A L E ST A T E BITS I N ESS. No Cfurrassln or sol Iclt- 
Ine required. Kxpcrjeucn unnecessary if honostjimbitious, 
and will insf In learn The business thoroughly by mall and be- 
come o L] r li X :i I .re f 1 resr m a t i ve . At any make &m to&00 mon I hi y. 
Write at once for full particulars* Address either olbco. 

NATIONAL CO-OPERATIVE REALTY CO, 
Suite 72 , j* Dearborn fit. r, & Suite 73 , 1410 “H ,J St. 
Chicago, JH. u “ WaatoEiigtoii, D. C. 



100% PROFIT 

and mort la being made in 
NEVADA MINING STOCKS 

Greatest excitement since ms. Manhattan, Bullfrog, 
Gold held and Tonopah districts are all booming . People 
who know this new mining country amt e vEst iri tr conditions 
say the boom hits only just begun. Now U your time to buy 
for large pro tHa before prices go up on the jump and get too 
high. We know of one very promising -dock that ran be 
had at 2S cents per share if bought at once. The allotment 
offered at this prloo is atnall anu will no doubt be snapped 
up qiitmtly, as the prospects seem whxI to make hh> per rent 
profit or more within SKI flay , Other stocks from a cents to 
5(1 cents per share, Henri for free illustrated Nevada pros- 
pectus, maps and full h 11 or mat ion, 

UNION SECURITY CO, 

461 Gaff Building, CHICAGO, ILL. 



The season la here to 

MAKE MONEY 

Get started early, 

$40 to $75 

A WEEK 

Can be made with one of 
these 

SUa*n Peanut l<oaitm 
aritl Corn Poppers 



S* DUNBAR & CO. 

i>x?-6Rn f niton St* 

CH IC AGO 





BY THE BROOKS SYSTEM 

I 0,680 novice— mwt of them with no tool es- 
pertam-e whatever— built bouts tty th-e Bruokri byw- 
tetu laet yenr. Over tl Ety per cent have Imllt 
their aftcmid I.n>iit8, Mttn.v havr ewkbllflietl thorn - 
solves in the im&t I nil Iriintr l.vialne**. 

If you can drive a nail ami cut mil a |vIpoi* of mute- 
rij 1 1 from a full stised pattern- you run build :i U»noe 

Kn w b»»t— tt&!lfaunt- Ui iin r k- or Yadil. in 
your L«feur$ time — at home. 

The itronkn System consists of oaraet mi zed 
printer! paper patterns of every part of the iwwit - 
with detailed instruct Umw nnil wurUbl mill mi- 
i rntlAna allowing iwh tdap of the work— an Item- 
ized bill i»f material retjnired and bow to *o- 
rn re It. 

All yon need U the inutterna costing from iij. 
and muterJula from ys.WJ up. Only common houi^e- 
bold tmolBracinlrad, 

We furnish rrtrapWe bo*1» i n (he knock down 
form— ready lo jnu ingidher, 
sutlsfaeLioii guaranteed or money refunded- 

OUR BIO FREE CATALOG 

(eJld Ijow 1 yon ran bun Ed boa lx itJ] .-iy les — all rU/.eii 

, BROOKS BOAT MFG. CO. 

lOrlfiMtoa of the T'littum iftfainof PnM Itu fI-lI i n^r. j 

3709 Ship Street, BAY CITY, JWlCH, T U. S. A* 



¥r+*«S 
4 ’CH.n MCisr 




TAUGHT 

BYMAIL 



.HAS PLT 



THOUSANDS 
OF DOLLARS 
IN THE POCKETS 
OF OUR 5TIDENTS 

PwStienu. We 



Ten w|31 bo 
touched to rend 
Cilr f ret L 1 lu k t r,i l,-d 
book. It tvl Is Tea hew 
Our prartirni, mull cnur* 
hoh enable tbouKaada to 
earn soud suhirlpa And 
helped them do H- We can do the imiue 
for yen, Concha In Electrical Efttfino-r- 
iiiu T , Steam and Mach un Leu) EtniinecrsnK, 
JKJec trni .Lighting. Hell way*, Teleerar-hy, 
MechanlcAl Pniwinft, Dranmn Ten- 
ders, Motor mem. Short Fleet. CoiarM 

■w, O K" fcT *'** HSPtSlPuf r - 

l ® XvIH* vr 'iTiJihi. f; e# rf ■ > :■■ ■■■■ - •' = r 

Its rill, LvS# M'lElEJ tt-1 ft i*t f £iE.'OE[ai 4p 

| r^Twy» Wr| w (, J LI : fa i, (***. 

rkFCTRtCAl EBti*Fttt (BKTlTUTF 
0«pE- I. HQ A W, 2U Si.. Nt* It* 






( I rATa tJIlj 

To Amu$e The 
Public With 



HO ZXPEK&tf CE NEcEflti A&Y M wu io- 
ulructivn Back tad 1 ‘lu*i n«*i GaiO*' 1 te-1 Is *Li . 
We tQnuili Complett Outfih with RigAdver* 

tlliag , IUiu,,:r,.ijsiir;LirirLS Ijrimful 

cif (ne. travel, history, relieiOT, (■rnspern.EiDC 
iverkandsenirs tllpsifatrd. Out jnaa tan dull, 
AsleBUhSDg OpfrtrtSfittf ir, bk-ality tor 
a nvati wilh a little money t.isimw ip churches, 
Khnfll h*tJS*S. Lrilge hall*;. ihtutti, tec. 
frCfiU $1 a tc over $10fl per night. Others 
do it, why act yaul It's - r write to us 
and we '1 1 tel I yeu ho *>. Catalogue fr». 

mssmm SUPPLY C0 . p I7I ChwniMl Bank Bldg.. CHICAGO. 



HOW TO USE THE BAROMETER, -wind is 
fiir sot in motJon, The barometer is almost al- 
wdju affected before the wind actually begins la 
blow or the ratn to fall. Tbfe length of time which 
fiastacs he tween the tirst ^^l>]5earl3rK , !: , of n change 
of wt/atber and the actual setting-in not always 
the same. 

When the barometer Ifl steady there 3s tio 
gr^at likelihocMi of a ntorm being near us, while, 
when It is unsteady, there is danger of the wind 
freshening to a gale. This unsteadiness cnay be 
due to mere local causes, so that it is at times 
very hard to say whether it shows that a serious 
storm or only a slight squall is coming on, 

3. A sudden rise of thr barometer ia very nearly 
ns dangerous as a sudden Fall, because tt shows 
that the level is unsteady. In an ordinary gale 
the wind often blows hardest when the barometer 
is just beg inning lo rise, directly after having been 
very low, 

4. When the barometer at any place rises very 
high and continues ifo for some days, it Is because 
there is too much air at the place, and t lie wind 
will be light. A gale can only set In w r h£:ti the 
wind Hows away, and It will not at first be severe 
at that place. 

5. When the barometer is very low and con- 
tin ucs so. there may be calm and even dry weather 
for a short time, what is called a “pet day" 1 or a 
■■' weather- hr eedcVj but there is great danger nf a 
serious storm, because the air will try to force 
its way into the districts where the barometer is 
low and Increase the pressure there. The storm 
wd[] probably lie the worst where the barometer 
has been the lowest. 

(L The barometer rises for northerly winds (in- 
cluding from northwest, by the north to the east- 
ward), for dry or less wet weather, for loss wind, 
or for more than one of these changes 

7. The bare meter falls for southerly winds fin - 
eluding from southeast, by the smith to the west- 
ward), for wet weather, for stronger wind, or for 
more than one of these changes, 

s. Besides these rules for the barometer, there 
is one about the way hi which the wind changes. 



BRAZE CAST IRON. 

Os-jt of Ol-r CurrqittSB Whites: 

■'l-tiLve had U years' espBiriunr* tn lirar.lug ntul tiavu 
nscrl nil kind? 1 of coiupimrnl* for bnizlng, hm BUAZ- 
1ROX DK.VTS TIIKM AI.L. 1 ' i Nairn *□<] ndtJees* on apj4ie*tinn .i 

TltY IT YOURSELF. Send ns ten tWMSnt 
stamps iitiil wo will itultl yon BiunplH of B rail r oc , flux 
id spelter for lieveriill lobs. 

THE A. A J. PrtFG. CO , 16 W. Randolph SU Chicaao, III, 





**How to Remember’* 

Su'lit Free to Item! si's- ol tbU f uUilcatlDIV 




You nrenn (rren ter Intel! cctnnRy than 

your nie I« Off - yi v r<m r*e n aim pi « . i U I.'XP'? pi ' I * fc. 

IjimfH't# hr 3 *i:ir":^ ospai'ily. lUodinki (ivi^s ftrt 

slai't renity rneinory for oeinci. far,i*«. buiiurftfl: ileiall*. TleTc-opi will, 
con ™ raei Lon, * peek! Oi, eir . M v Bn* LKt," Fl^-t ■> K* ^her. ' - « > «i 

DICKSON SCHOOL OF MEM OR Y. 700 Ktmtiilf H»H, CHICAGO 




$ $ $ IN COMMERCIAL ART 

SUMMER SPARE HOURS SSf ^SfSfS 

If Jpn liaVa even ftv*rajjti ability, l LAN TEACH 
YOU UKAWUSCJ 1 have been *pceR!.sf«l inyrelf smi 
artirt^nJ iiav a tni n ed a uujuIkij: vt SlinBlra-Uf r* ivtuwe 
uauuib *ri well known Irvla j . .. 

A FULL YKiU'S AHT iNSTftUtTlhN FW.S 30 . 
jfy Ulu., LrAtet l>™.k ,f A Now Door to ipecov* fail 

Suform-fitlcnr of id j course, 

GRANT BAMILTON STUDIO _ 
Smle Tli3 rlnii™i ftnUdmit, NEW Y0ILK CfTi 



iinnmwiFk AND KARN fls.00 A DAY, A few monthH study at our «hoot und&r the 

I FARN PLU M BING jjiiper vlsioa of expert plumhem will enahle F C] u^to earn this salary Ue have a 

a rerTal depar^onftoTecu re poal Elonfl for ate dents aftar gradual ng. W rite to -day for Fit EV; laT ALOtf l lu 

ST. LOUI S TR4.DE SCHOOL, 3973 Olive Strict, ST, LOUIS, >10. 

please mention Popular Mechanics when writing to advertisers. 




How to Make Money in Copper 

The idost fortunate people lo thn country today arc those who own copper stocks. The demand 
for this metul increased ;in*, ttis-f year, Copper jjrodiucra worked day and nijfhi, yet they could 
Increase their output only SC . As :i result, the price of the metal has risen rapidly ; and will continue 

to rise — consequently copper Is now paying the richest profits of any Industry in America. 

Fourteen copper rora panics during the last six years have paid in dividends ¥1-16.000,000. In 
19ti5 ¥35,0tso,000 was distributed by mpper plants In the United stales and Mexico alone 1 Thla 
money was paid to thousands of nteu and women, many of whom Invested from ? 10.00 lo ¥1,000 In the 
copper Industry In the right way and who are now receiving large annual Incomes. IS SO JIB 
( ASKS AN INVESTMENT (IF ¥100 MADE ONLY SIX YEARS Atin BOUGHT AN ASSET MOW 
WORTH ¥2n,H00. It Is possible to make an Investment in copper now that will earn large and In- 
creasing profits : but you must get into copper In the right way and not In the wrong way, You must 
act while the opportunity is open. 

The man wdio wishes to make his savings earn a targe and satisfactory income for him should 

write to WILLIAM S. LARRKE. s;i!J National Life Building, Chicago, Mr. llnrhce ia in position 

Just at ihks time to give important suggestions and details. It is not wise to Ignore thla. 



LEAAN RIGHT WHILE YOU'RE AT IT 

A f»ll u4 craft# 2t*lf h*4k-« Ln CO* i»i lJr»*n l5*'l|l- 

I. ihi_ 4ka Kuin.^xl fitilttnuT, Hv^lN- gfMitlmlri UtOH 
4t-»« ■!*.< i.f *# O n rii 'Hi -far tatai I* I'M 

EluhoU UHWlt? q^H-iUrfuWnr.. tu*| t-f" *■ 

u, t.Hh TJ.; I..IMU .1 I b* Ih ihJ 1u ill J 

fluJ fUiJ Juj- rinrulu-, 

CHICAGO NAUTICAL SCHOOL 

Iflf* Fear 

1624 luale T rinplr - - ChlritQ. TIL 

IF. J. WILSON, PrtiwijJtit 
Lai* Lieutenant-, U, 8 , N ) 



Modern Machinery 

If you want to buy modern, up-to-date machinery — an 
Engine, Boiler. Power Equipment, Electrical, Steam. 
Pneumatic, or any cither Machinery — * anifthinv in the Ma* 
chine line — TELL US what you want and we will etc that 
you get full descriptions, prices, catalogs, etc, from all the 
5 rst-c I a ss m an uf act U rCr S. Nq eA argg for this service t 
MODERN MICH! HE ft r DAILY KEWfi. Securlly Building, Sullt 1 ] , Ctlicig ». Ilk 




which is very important. It is well known to 
every Rcamtin, ami ia contained in the following 
couplet : 

"When the wind veers against the aim. 
Trust it not. for hack It will run." 

0. Thy wind almost always shifts with the sun, 
that is, from left to right in front of you, A 
change ira this direction is called veering. 

10 . if the wind shifts the opposite way. that 
ig r against the sun, the change is called bucking, 
and it seldom occurs unless when the weather 
is unsettled. — The Motor Boat. 

4 — 

ALUMINUM BOOKS FOR THE BLIND.— That 
rending matter in » cheaper form may be provided 
for the blind, (t Is planned t» emboss? the Braille 
letters on sheets of aluminum Instead of paper. 
These sheets would be durable and could he made 
In duplicate; they would also be easier to read 
from than the paper, especially for those who be- 
come blind late In life and whose sense of touch 
Jb not so delicate. The aluminum sheets arc so 
thin that U takes 250 of them to make an Inch 
thickness, 

+ *— — 

"EDIBLE MENUS 1 ' are i± London novelty. The 
menus are made of pink marzipan and lettered 
with fine sugar- icing. Each is enclosed In a 
little box and propped at the guest's plate. At 
the end of the meat the guest eats the dainty 
hiU-of-ffire. 



WATCHMAKING PAYS 

bO Million Tlmh'iilivei to tin Hcgmltfidl 
Aeenrutu tiuiu un uunoluta n&ctMnrLtp intbu 
tmnineHa world. Vl hen ‘’time (s money,” 
the wsLtctmiiLker tJ-rtu Mh nhnrtj of pro tic. 

Learn Watchmaking home 

hj the l>e StdnmClhfirt HyaTum, bop yriKbt. 

t l l iL mill Kimplu, [■ r&t Lc-nl . up-to- 

itie-mlnute. I^Ltiomi for grMo^ia. 
TtacibLH ynw Write Inftuir, ' 

The lit W*|ela bnhuul, ih |il,E 8 . Aitltih fud* 





ni'H.lVIl f»r RLFITKITlAXS 
liUl.iTKa Til IV Hi FFLT, 
L**m eiactricity at 
Mom*, with inipmvfct urS 1 *" 

r>(ua. (Jwjj your 1.1-w ei ij.lu,r>< 

Vi rf- Wr L>ffV-r a C'uBipIr-if 
liJrrlrlr*( i atifintiiry v^llLL 
li limt rr,[*d 31 urinal ,.f futtrua- 
tiuna at * prire within thi» 
tumps, sit alL Write fur cnjr" - 
PTii[wj*iiLeu n n'l * copy ut tlie 
COLUMBIA 
SCHOOL SUPPLY CO. 

ImlliiiijiDllii, ln 4 . 




I TENCH SIGN PUNTING 

HH0W CJLlLD WRIT Jim er LCTTERlM tj mall Bn <: 
pus ran teq iuG£aaa. Only field tiul DVCKn.'Wi]<^| Hr 
insinicti^n iv ujiequslea bocstinB pr^u tical, mj r^nnl 
aud therou.E'h. Laiijf terstiv. Wriita isnie caliilu^tia. 
CIIAS, J. fcTHOXG, Fr«ii 4 ent. 

DETROIT SCHOOL OF LETTERING 

OEPT. PM. DETROIT, MICH. 

"Gldffil and Largest School of jb Kihd." 



Engineering [|F iL 

Oomph te and short courses. Thor«ng|iiy £^iulai|i«Mi 
] rig fctunifl, ^linp wnrk frutu tlic beg) lining, hIkju 
routK'N in Htcam and KlertTicul Knuiurcrm^. KiIh'Iijm'h kw, 
.l,^eu„„,.lali«r.» s!-p !»#». hrb *- 1 *iL jrtr hi,. I rtii u i| tr lf-r an; thi#. fjimepcnilraie 
lipiu. ui IlHlllllI nniMt. IVr JdrfltliiD ,v>un«iil *hlrb Intamir I 

HIGHLAND I'AIlK COLLEGE, DcHMoin^, lu 



HOROLOGICAL DEPARTMENT 




fiHADLKV POLYTEOHMC I N S TIT UT U 
Y«n» rlj r t|,irol ".^jcul [/istF.uie 

PilORlA, ILLINOIS. 
mRSEST and BEST WATCH SCHOOL 
IN AMERICA 

WfEcaels Waleh ^ tIc, .l^*frlry k I u^ruvinR, 

Clot-k W tIc , i ijvi jea Thi non rfaKoiteJtla, 
Ufi-il 43i-t ruusn* ni:ar eeh -ul at ujitdereLe 
i«bi< 

S«hJ fiir C.itjlj.c of I n Format i*n. 



Writi* for nur f: i ■- T-,u\l. t 

44 HOW TO BE A 
WATCHMAKERS 

St Due's Sc Ei Ml &f Wniclimakinf 
003 Glut* DuilOin^i 
ST. PAUL, ^ MINN- 




ELECTRICITY 

Blisi Eloctritiil School h the oldest 
and best Bchool In the world leficliing 
' KLKCVhtCiTY excluHivt^ly. 

Tiiei retleal nTid pructhul counce cXNmpEeLe 

IN 1 O IS 1C YEAH 

Students act i.iaU y crjnntruct Dytiacnoa. ttec 
GmduRtJ'D hold good peeltlon*. Fonrtt'nih 
' year open* Svpt. Send for frf»r Outatoc to 

Blit* Etaotricil School^ 213 GjSt, N. W., Waibinyion, 0. C, 




Please mention Popular Mechanic* when writing to advertisers. 






Lump? i-xiuredl w, 



The John Holland Self-Inking Fountain Pen, 

TN the College of Experience ft haa toe^n, awards! the degree nf P, P, 
Students (lad Pfti Ptrfectitm fully realized la this invention,. Em* 
bodies the licrtf of nixt y years of peri th might, Should, ho In every school 
equipment Faijy to operate. Pull tho button. It will Jill itself. No 
nuiK-L No fui*4, Pitted with the J i. hn Holland Gold Pen and Patented 
Elastic Fissured Peed of Emlumtw Holland wm-tlu, 

Bptctlal FEATPttPa : — Tnte capacity mater than others: rubber roaor- 
voir of unexcelled durability : tilling device :*n ornament to Mae barrel 
Eim\ never in the way. Three Bizes: — No. 2. J3.IJG; No. 4. 14.00; and No. 6* 
fs'j.OG. U uarantood / < . r t ico yi:i irs. 

Ophf flTciiH ycur iiMrbJ rtealer, or ifw wfM di-rrri to you. T3vctythJe^ fcn 

ttio wij nl reirulnr Fountain I*#ti fi>r drlKxil anil bUnlnenH uhs. 



HLft'fl PriCftf te ^uLU 



All wl Mj I ■: * 1 r > 1 1 
I Ll Ufl l» Le d 1 atnlrirfN — FI t B fc. 



THE JOHN HOLLAND GOLD PEN CO, (Established !S4J ) CINCINNATI* OHIO* 




LEARNED |l 

Email! cost Send today 2c, stamp for particulars and proof. 

O, A# SMITH, Kaotp Jj, £040 Knoxville Ave. ( PLORJA, JLL. 



STUDY 



Hidb Grade INSTRUCTION 
By CORRESPONDENCE. 

y * hi* t nil rlfi'ndl Wtf 

^ AW Fifpiin>i Par the bar ot (my Btate, 

" ]mgii-<iM '<1 meihorinf matrurt ion, com- 
bining thu Tfttl-Hwk, Levtiifu arm! 1 -fixJ Uftofc 
inpthrxlw. Approved, by the bench end bar. Three 
Qduiw; (Sol [t'Ki’. Roftt. Grntfu&ta and En»lm h ttn 
Ljlw. Uniform rate of tuition. Send for U-uIjlEujc. 

Chlca^O Correspondence School of Law, 

Reaper Block, Chicago. 





AUTO POLISHING DEVICE.— An automobile Is 
now made lo keep itself bright by means of a 
new' device which is driven by the motor. A belt 
from the flywheel drives a flexible shaft at the 
end of which is a spindle to which the buffer and 
polishing wheels are attached. All the bntsawork 




Teach The Boys to Use Their Hands 

Every boy ought iu have a little CHrpetitf*r shop 
of hie own. He can tram money doing carpenter 
work for h is family anti fritnda and have lota of 
f u u boa Idea, 

Our Youth's Manual Training Bench In a wholo 
carpenter shop in itself fur a bright boy. It ifl 
used In the beat manual training schools In the 
country. 

bench *W ft. long, SSlmr'beB hijsh. 20 inch p* w!d«— fitted with 
e 18-inch eland Up mfcjils top 1 % iiichea thick, with Tlnf’h well 
for tnotri. fitted with two vibca. Back board and tool rack an 
ihnwn la llliiatmtSop,, F'raipQ, (luiid up top, ticca l, nd tool 
nek nil mode of hard maple. 

Our catalog gives complete Information In re- 
gard to this* and other manual training benches, 
and it shows a number o£ styles especially i - 
signed for manual training school use. Write jr 
a copy, 

GRAND RAPIDS HAND SCREW CO. 

146 S ( Ionia Street 

GRAND RAPIDS, - - - MICH* 



arid plated parts pan he quickly polished; a re- 
volving brush is also used in removing dirt from 
a ay part of the ear. 

+-+ -* 

NEW USE FOR TELEPHONE RECEIVER,— 

An old lady was one of a large number In a 
Michigan rural district to install a telephone, and 
her appreciation of the device was ktten. One day 
the whole circuit was out of order, no one being 
able to ring up "central'" and two linemen were 
sent out to locate the trouble. When they reached 
the house of the old lady mentioned, they found 
her darning socks over Ihq receiver, quite oblivious 
to the inconvenience she was causing, 

♦ • ♦ 

WOKE THE WRONG MAN.— An Irishman slept 

In the same room one night with a negro. Ills 
face was blackened during the night by a practical 
joker. Starting off in a hurry In the morning 
he caught sight of himself In a mirror, Puzzle X 
he stopped und gazed, imd finally exclaimed; 

"UegomiL they've woke the wrong man! 1 " 



-College Preparatory Course-. 

offers the ambitious younir man exceptional opportuni- 
ties. Education 9s the finger-post that points the way 
on the road to success. Thera Is a simply unique, way 
to pi ops re yourself for entrance to Resident Engineer- 
ing Schools without losing a moment of lime from your 
present work. Lot us show you JJOW ai our expense. 
Merely clip this advert Isom enL mail It today and re- 
ceive FIIKF. our StN} page hand-book describing our 60 
courses In all brunches of 

ENGINEERING 

including Electrical* Mechanical and Civil Engineering, 
Architectural and Mechanical Drawing, Kic, 

Write bo -day— you lose by delay, 

American School of Correspondence, Chicago, NL 

-1^ — fop, tffT.L S*!**. ■ 
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FRITZ & GOE 1 MEL MFG, CQ>, 

OH A In I in mH Strwt., {irand FLjn i>i rl n ■ Mich, 



What Is Daus 1 Tip-Top ? 





To PROVE that Hmoj’ "tip Lob" I* 
I ho best a ad sim plest dovloe i r mak- 
ing 1 1>0 cop tent fi'-.'iTi pen written 
and Oil eopIfK frotu typewritten ori- 
ginal* we will ship complete dupli- 
cator, cup -dze, it burnt deputiit 
1 0) tiny* 1 trijil, 

SO less frjJt i— _ * 

of&H%.or Sf>5 ™ 

PKI.IX H t K. I) Airs nUFUCATOHCO/ 
liftua Ualldllt^ 1 11 Joliu 1st*, Now 1 ork City 
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A BOOK FOR 
OWNERS, 
OPERATORS AND 
REPAIRMEN: 

Giving comp kite Instruction 
In (hoi care, construction ?uul 
operation of all types of motor 
cars, Fully Illustrated. Trice 
$*j post paid to anv address. 
Money refunded if not satis- 
factory* Order today. Caki- 
logof machinists' book* free. 

THEO. AUDEL & CO. 

Publishers, 

61 Fifth Ave., New York 



DIES and DIEMAliING 

A shop book hr & shop man and Intended for shop work 

100 Pages, 100 Illustrations 
100 Cents. Send For It* 

J. L LUCAS • Bridgeport, CL 




SHOULD 
BE ON EVERY 
DRAWING TABLE 



Whether you possess a drawing table and 
instruments or not, the 

Ready Draughting Instrument 

is the handiest and Tnn^t complete tool you ever 
owned. Even With no EeuhnLOal knowledge of draw- 
ing, the READY will leach you to become an tx* 
prrteiiCed draughtsman; for, having every degree, 
angle, diameter, space in inches and fractions plainly 
indicated, you Cjlii'l go Wrong in laying due plans. For 
the man wht> already possesses every draughting tool 
Imaginable, it is Indlspe-nsiMe:. He’ll carry it in his 
pocket on, uD occasions, ready fur Immediate use when' 
ever away from his regular and expensive tools. For 
I anyone who has occasion to draw, the Ready Draught- 
' iftff 1 0 &tm me nt ac ts as a rule , square P t riangle , compass, 
protractor, etc,, anywhere and at any time. It's worth a 
dol lar of a ny m an 's money E o posse ss i t. M ad e of alq m l- 
mrm, highly polished. We refund the money if at all dis- 
satisfied, 'Sent prepaid for ^l,oq, w r ath full directions, 
which are almos L utmeerjed, Uun'l delay; semi today. 




READY MFG. GO: 

£04 Livingston Bldg.' 



ROCHESTER, N.Y. USA. 
-or — 




EUGENE DIETZGEN COMPANY 

181 Monro* Street, CHICAGO 
lie- LSI ff.sid ist, NKW IOBK 




Mott comp lots' Hue of 

Drawing Materials and 

Surveying Instruments 

Our Rapid Printing Blue Print Paper has no e«iual. 
The Celebrated Vandyke Solar Taper for Blue and 
lii act, line prints. Seod tot asm v lo prints, 

AIL GOODS WARRANTED 

WHITE FOB OATS IaOQ H ‘P' a — tlft-pp. P&OVUHELT ILLUBT’l>. 



Please Mention Popular Mechanics 
When Writing to Advertisers 
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KEUFFEL & ESSER COMPANY 

OF NEW YORK 

111 East fl ad is on .Street Chicago 

DRAWING HATERIAI S 
SURVEYING INSTRUMENTS 

Write for particulars about OUf new flechanlcs 
Steel Tape Rule* 
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THE 1906 

POPULAR MECHANICS 

SHOP NOTES 



This is Vol, II in our Shop 
Notes Series 

228 Pages— 667 Articles— Over 
500 Illustrations 

A Gold Mine of In formation^- Teili Easy 
Ways to do Hard Things 

Compiled from the Shop Notes Department 
of Popular Mechanics During 1 905 

“Indexed So You Can Find It” 



Vol. II Contains Entirely New Matter 



Price 50 cents. Postpaid 






Shop Notes for 1905 

Vol. I. 



<< 



200 Pages-385 Illust’s. 

Contains Nothing Found 
In the 1 906 Edition 

Price 50 cents. Postpaid 

These two books are invaluable to 
any one interested in mechanics. 

Will save you time and money 
every day* 



For Sale by All Newsdealers 

or address the publishers, 



Popular Mechanics 






JOURNAL BUILDING 
CHICAGO 



Y i Draftsman 



making ilSo monthly ^ hwn nfcfsg individual Jo siruo- 

Irom Chief Draftsman Cflncsm* 

who win |n f«w monthis’ home irludy equip VOU full? 
with complete technical and practical know Imre enab- 
ling yon to DUrt at ISO-fSO weekly salary and rapidly ad' 
va.hr;. e hk- pa m 3 Rh (OOi« free at charge and iten dy posi- 
tion when completed. EtauniublB terms and suref-aa 
anaranEveil. UCrt trade with heft future. Address 

Chief Draff snui, Dir. I& file's Equip'! Co. (Inc A Chicago 



A farmer sole! a load of wheat 

And bought of hoards three thousand fact. 

In eight sliorl year a he came again 
To buy some boards and sell nome grain. 

But. when he heard of boards the price. 

He said some things that were not nice. 

He told the dealer 'twas a fright 
The way he'd shoved things out of sight. 

And then to arguing they went 
But could not r^ach a settlement. 

They argued through the sunset red 
Till other folks were tucked In bed. 

They argued through the weary night. 

They argued through the morning light. 

And still these two could not agree 
JuKt. what the price of boards should he, 

'Twas all because the farmer thought 
That boards and studding should he bought 
At prices paid in ninety-eight 
With wheat priced at the present rate. 

The mlliman told the wholesale man to boost the 
price of pine; 

The wholesale man told the traveling man to pass 
it clown the line; 

The traveling man told the retail man what the 
wholesale man had said; 

The retail man told the farmer man — and Ih^n 
wished that he was dead. 

But what the farmer man remarked with many a 
naughty word 

The saw mill man and the wholesale man and the 
-Hales ma n n ever h ei 1 id . 

— American. Lumberman. 
*-*-4 

SHOP HINTS. — It doesn't take a worn piece of 
sandpaper long to eat up, in time, the price of a 
new piece. 

* * * 

The giving of Information creates a vacuum 
which tends to suck In more — If the intake isn’t 
clogged by too much conceit. 

* * * 

The boss said he didn't know whether it was 
spontaneous combustion or not, but Brown was 

certainly fired for cause entirely within himself. 

* * * 

Of course you can't keep your overalls clean all 
iho time, but you can change and have them 
clean occasionally, and— why not make it pretty 
frequently ? 

* * * 

All bosses arc not perfect, It is true, but If you 
could get S11 the boss’s position for a while you 
would probably rind yourself doing pretty much 
as he does. 

* * * 

If people were as well content to wait for their 
lumber to dry as Was the Irishman to await the 
growth of the tree to which he was to he hung, 
the problem nf getting properly -dried lumber 

would be less troublesome. 

■ * * 

An emery stand put into a dark corner furnishes 
n better setting for the display of sparks, but when 
that la sjiIl! there Is not much more tn say In 
favor of such u location, while there is a lot 
to bo said against It. — The Wood Worker. 




WIRELESS TELEGRAPH 

' Teliwra So. I/' tfom- 
flfiu - 1 armirtiifil uni- 
:.1 , ■ rii-i hit 4 .ns Inrh 

; - .1 ruL < , key, 1!t 

.'imi -- lv. Gohffrar ud 
nul'ifu, ivtifchflror, 5 C^ll^ 
h lM-t? '.vLimifiv 6 <uinec- 
i C; -LracliucLi, -d i b.|!- r * ■ ■ etc. W'[|| roik up tti a mild. PrlCE f 13.S0. 
totMl winM. XbW titilbf ttf E.UI r,,|NS a.a a±ii] Jline tk j.n Hettriu! NuV- 

dtiu. 

ELECTRO isihJkTJSu CO. , BJ Warr^c St. New York, 
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BY MERELY SENDING A POST CARD 

you win receive by re turo mail, a catalog A botjkfc whicli is made up especially of volumes pattiieu- 
l&riy adapted to Sum n^r Reading, at unheard-of prices. This is just issued and contains aside trom the 
above, many excellent Publisher's Remainders, Borne good Americana, all offered because we need the 
room Cot- our Importations just being received. All we require is your name and address. Do not in Imp 
the opportunity. 

THE BURROWS BROTHERS CO, t Dept, B, Cleveland, Ohio 



NEW BOOKS 

EXPERIMENTING WITH INDUCTION COILS, By II. S. 

KutrM'. Paper; hX) pp.; 25 ten it. SpOn i Cb&iulxrlafn, 
Now Yuris, An InaUmUivi* l|UI« bunk. Oil 3 ul practical and 
lnl6H*»il[iK Piper Imenta. Plain JauKiMUitk 



TRIGONOMETRY SIMPLIFIED. Hy L.’. Uina. Mn ja..u. 
Cloth ; 80 pp r , litns!*. Prtcft, 5 k oentH. Tin? National BtaoTi 
Company. Olewtmnl, Ohio, Coti tains aU iho Important 
1 uveal IgA llutuf tm 1 1 n b nutiject h both fur practical and XhtNi 
reticni work. Arranged *a the pc Inc I pica may tie readily 
gnassjjod by anyone. 



MODERN RRIMIARY BAITER I ES, II v Norman IT- 

^hiLOfi!t>tr. P h ptT j 31KJ Pp.; 25 cenli. Sim.ui A Chamber- 
Iain, New York. Gives ooufllructkiu. use and malntenrineu 
hi practical anil experimental work. 

practical MOTOR CAR REPAIR IN Ok R + v i;rk \Y. 
Walfunl. Paper; Du illusst. 1'rltu. AO Mid. Per- j 

s'SvaS Marginal l A Ock. London. A hnndboot fur luoiur ear 
owner* ;irc] driven*, tilling: bow to repair the machine In 
any piubaldt 1 t'lupffcvliuy . 



WOODWORK JOINTS. Paper; loft pp. t 1 78 ID net.; 25 ■ 
tents, ftpon A Chamberlain, NV« r Turk. Tells bow to make 
mid use iviutilwpi'l; juifittt of all kinds. A!*.* mnlalna a 
chapter on elrdiliir woodwork. 



OCEAN AND INLAND WATER TRANSPORTATION, f 

Ry Knuiry li. Johnson, {'loth; llhlut., 400 J>p. Prke, 51 . 50 . 
D. Apple tern & Co., New York, TlejfinS with the bSstury of . 
ocean imufliForuUon and follows it iIowd to the present 

tinfe, ably 4 jscmsHlng It In 1 1 ^ economic aspects r inland* 
water trunKportation is treated In the earne Interest I iik 
mb liner. 

CONCRETE BLOCK MANUFACTURE. PROCESSES AND 
fttACHlNE&h Hy Hariuuu Howard itioe. Cloth; Svo; ltV-j | 
pp. ; i 1 Bits t . Price, $2.00, John Wiley A Sons. London, 

A erhlujl mid ChuroOGh study of the oiBnafaetdre fhf coh- 
ere te blot'ka fur LuLldluy hollow walls at the present time. 



MANUAL OF EXAMINATIONS FOR GOVERNMENT 
POSITIONS, Hy Frank Pergende. Cloth; :i 52 pp. Prior, 
$5.00. Frank Perszatide. Pub.. Milwaukee, WI*. Thin work 
affords thnniug]i knowledge fur the use of applicants tie 
slrlny to enter (he Custom fluaiur, Rural or KaTtway Mali 
Service, and nlhi-r e* a m I zin tk>n s . Contain^ ai> abundant 
amount of reliable information for those desiring to enter 
the tfoiornment service. TeJU jihd what it Sh necessary fur 
one to know, so that he heed not lux his braiti to remember 
a deal of useless matter. 



NEW CATALOGUES 

EDISON PRIMARY BATTERIES, Edison Manufacturing 
■Company, llruuge, N, J. A Id-pa go pa ni pb let desorlhlriG 

ftrul Ustlrii: eimstk 1 punish of n pecuuiir eonatruetloih 

highly reeiiiniuehiltid. 




Power Plants 

SV N. H. SCHNEIDER 

A. practice bo&k Oh electrical power plants, tailing about 
Cprract mothatlfi of wiring, direct pr,d altornatiri.^ cowent dyna* 
n^os, motcua and starter*, ^ji? ol elettriCAl roeaauran^ 

inptrumLTnts — wtittfln for practical use-. 

p&gri*, 203 [lluEtTAtiOn . I2rfl0, 

CIoth_K T .,. r . slf .Jl,5<l Lertf.h^r, jlltedfifva 



Electrical instruments and Testing 

A good book by tho samo author f cevsitifig thia ftubjec* thor- 
oughly, it coutalns a complete chapter Oh t>?sdng with thu 
yoltifalsr. Kq one- who uSbe olAttirkal IpetrurotrLts can do 
without It, 

2iO psgos, over 1 00 [lluHtratiOhS. 

PtJij*,..-. ill ,OQ Limp Leather ®?+00 



How to Run Engines and Boilers 

6V E , P, WATSON 

& praetitai with practical instructions for young ftocineort 
a»d fitijam users. Has ensptera on cle-anipji POilerc^ rsmnvirig 
*calq, boiler fittings, throttle engjnflE idde vakov, gevem-ora, 
OCtentfiea, etc. 

160 pages, iiJus* ratqd, 

Price ......... k,„,.,.,S1,00 



SPON A CHAMBERLAIN 

DEPT, P. M. 123 LIBERTY ST. NEW YORK 



LEARN WATCHMAKING 

pn.,R tflhl a fHi'JJ *|w*ja n> U,i«iaiid W9 tciH'h it 

thoronrhlj k a, uiAiiy nwntliH ii it fimuarli tuck yp*r* Docn Awny with 

tirllnUf a,ji’|rrrtiLR L'blLip. IM,nncj narn^-J wLiiln ilud.fi ri;' pcCu^vd 

li^Eid tjt 

ST, t OUJS WATCHMAKING SCHOOl. ST. LOUIS, MO, 
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Send your Magazine one year* commencing with the month oi 
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md notify party named above that the £ubwriptba has been paid for, and b sent with the compli- 
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SMALL 



REFRIGERATING PLANTS 

FOB THE 

HOUSEHOLD, RESTAURANTS, 
HOTELS, SALOONS, ETC. 

SOMETHING OF A NOVELT Y In the 

way of a small electrically operated refrigerating 
machine lor the household which may be used for 
supplying a refrigerator bon with dry cold air* and 
also lor the purpose of manufacturing ice from titer- 
Hired or otherwise purified water. The machine has 
ft re fri a* rating* cftfiatSty equal to the melt- 
ns or the use of 200 pounds of fee ft dsy. 
It is automatic and Is as free from com- 
plications as it Is possible to make a machine of 
this character* It is installed on the same base 
as the refrigerator, becoming part of it. so that the 
entire plant Is shipped as a unit, it being only 
necessary to connect the power and water when it 
Is ready to operate* 

The machine Is especially adapted to motor drive, and may he operated by a one-half 
hont-power electric motor, any motive power however may be employed. When operated for 
10 or 12 hours each day it w ill manufacture 10 pollnda of hygienic i ce, besides refrigerating 
two storage compartments to a temperature of thirty-five to thirty-eight degrees Fahrenheit. You secure 

lowov and mate even tamperatiirei at Lefts cost than using ice* 



E. E. SAVAGE 

,■ Western Representative 

% 

209 Blot* Street, CHICAGO 



Manufactured bj the 

BRUNSWICK REFRIGERATING 
COMPANY 

MEW BRUNSWICK, IV- J+ 





&UUD YOLR OWN dynamo. We furnish oomplHte 
sets of cuMings, I*; lw Trie Railway*, Trolley Cars, 

Track ami Switches. Send 1 or Catalogue ^ B," 

THE CAR 1 ISIE k FINCH CD.. I« L Cliltea hem, CfflCIHNHI, GRiG, 



'! WE ARE SELUNG 

di Fan Motors. aUklrjda, all prlctti. *1^00 to fin.ao 

Electric Toy KJectrfc Railway*.., 9-0(1 to (WOO 



We Elaotrtcal WOORt ,l»l& £-00 

o Necktie and Cnp LLhtu.,. ........ , 15 to E.tUK 

DEve Battery TaoleliaiBM *,,****..,.** 3 - 00 to 1 LMJ 0 

It garrla^e and Bicycle Light*.,.,,. a Oiito S.W 

Lahter a* tad Pocket Llgbts,.... -Tfito 3,00 

Battery frlotuT* uDd F *09 . . . , 100 to 12,00 

Electric Doer U el la Complete. ...» ,75 to L 5 u 

Telephone complete .... 3 J 50 *n 4 

Tslegrapti Outfits Complete l.T 5 to 3 TO 

la ffl> Medical Bntierl4*5 ...... 3-P6 



113.00 Electric Holt with Suapeiuoty * 2,6ft 

^nunnsaiud Motors — I ftO to ijDOO 00 

Gaa and tissoilnn Engines.,,,.**,. 3.00to 1,400,00 

We Undersell AIL Want Agents. 

Catalogue Free 

OHIO ELECTRIC WORKS, 

Cleveland, Ohio. 



SIGNATURE WAS GOOD. -A story Is told Of 
how the la to og-Gov, Joseph A- (lilmort, of New 
Hampshire, when lie was superintendent of the 
Concord & Claremont Railroad, once wrote a 
letter to one of his section bosses who had clone 
something to displease him. AH the man could 
make out was the date and Superintendent Gil- 
more's signature. 

iSnme time afterward, being In Concord, the 
man went to eall on the superintendent at hfs 
office. 

"Hello, John, how do you do?” said Mr. Gilmore. 
"Well, what are you doing now?" 

“Why, I’m up here at the same place on the 
section, Mr. Gilmore," replied John, 

"What!" said Mr, Gilmore, "didn't you get a 
letter from me?" naming the date, 

"Why, yew, certainly." answered John, 

"Weil. didn't you know that that was a letter 
of dismissal?" 

"Letter of dismissal. ’ cried the astonished John, 
"No! 1 couldn't make H out, except that it W’as 
from headquarters and signed! by you, sir. But 




tb“NULITL" 

TO. LAMPS 



FOR 
HOME, 
ETOBE 
AM) 
STKEET* 
Agfntw are 

We mnmiffU’tu ne Table I 5g“7 (inning 
Lamp^WaU Lsm|^, Ctw rule- Money. 

Hern, Store utid street Lamps and Systems. The 
I^irgeet Lins on tin- Market, Writ* tor our 
Free Catalogue find Prices. 

CHICAGO SOUR LIGHT CO., Dept'. C. CHICAGO 





Geisha Diamonds 

xnit iai hht sc^iiuc mecvTERi 

Bright* KpwrklSiiff. beautiful. For brilliancy 
ih^y * i u it 1 the iiuK'ajH'. Htjmdinj* nil tr-nr and 
paazl<' On« twentieth the expenefi- 

Sent frh^ j with ]irj¥ilf-H-.‘ uf oxum i Uiition. 
For particulars, prlcwti etfl.* Jidart*™ 

THE H. OREOQ MF(i, A t^PT. CO. 

UepL II, -tu fc. tan Uurr ti iUctl, - Oiica^o, HI* 



Please mention Popular Mechanics when writing to advertisers. 
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Over 55 Companies 



opevating 
Thurman Patents 
in America 

and as many more in 



Canada, England 
and Europe 



Free CATALOGUE 



General Compressed Air House Cleaning Co. 

445 # OH** Street St. Lout*, U. S. A, 

Manufacturers of the Calibrated Thurman BireeDConnected 
Gasolene Driven ALr Compressors £or Minus, IneumatLc 



Tools, fctc. 







COUNTRY HOME LIGHTING 



Made* eff-BCtiv*. emihv and M to Ttf per cent cfa paper 
than turtwaiii-. bah or trlt'Ctrlo I ifrb.it a- by 'tf-siujj chit 

BRILLIANT 

t»K 

Head Light Gasoline Lamps 

Th#>J co cl Im 1 tuwdonjwhl'ctj h}- anyone for 
anj puriKWe, bunine^ or boniti ti&B, ift or oat 
door. Over 11 * 1,000 in dally one dnnhrt the 
lait H years. Evi-rJ laniiP (t^arfjofcnocS. Write 
for l e - M, rata loir, it t*lf« ail about them and 
out Gasoline Kyatetub. 

BklLLlANT GAS LAHP CO* 

42 State St* Chicago. ILL 



aftrr smae study I ronf'tsnl- tl it iyrk a pelff. A* 
none of thy condu clot's im the road could ryml 
it* they all accepted my statement that it was a 
pnss frorn Mr*. Gilmore, and I have been riding 
oil H ever sinewy 

John kept his place on the section —Boston 
Herald, 



BUY A LIFE 

subscription to POPULAR MECHANICS by paying 
£iO. This entitles you to a full paid subscription as 
long as you live ~ ~ 

FIVE YEARS $3 

or send $3, which will pay for ttie magazine Five years 

FOR two new 

yearly subscriptions we will send you a copy free for 
one year — *- ■ 

POPULAR MECHANICS 



Plumbing Supplies 

A.T WHOLESALE 

If you t.eea anything in my line, 
and wish to 

Save Money 

on every article* write for luy free 
LllnsEr&ti'cl -rat a Lug. Shipments 
prompt] y mftilr from a very com- 
plete stuck (if new latest pat, tern 
^tioiD. small onlers ar H e asicarfc- 
tuLlj 1 hand led a 5 large once, 

3. P. KAROL, 235 W. Harrison St, Chicago, III. 





A City Water Supply 



For Your 
Country Home 

I F you Kve in the country there is a way for you to enjoy 
all tho comforts and conveniences ot ef ctiy 'water 
supply, without a penny for water lax. 

It is accomplished by the Kewanee System, 

With the Kewanee System you get even mere than 
city T-ervice. because, in addition to every bene ht the latter 
affords, you may have - 

^Soft water id your bathroom and laundry* 

* + * 

The old-fashioned gravity system meant pumping water 
up in order to get it d<nmi again* 

Now. to give the necessary pressure for nre protection 
and service, the elevated tank must he located on lop of 
a tad tower. This is expensive, unsightly, and unsafe. 

The water freezes in winter, becomes warm and stag* 
nant in summer, and repairs are a big item of expense. 

Thu attic tank doesn’t give sufficient pressure lor lire 
protection. Its weight is apt to crack the plastering, ana 
when it leaks (as it G pretty sure to do) your house IS 
Hooded. |nsi one such expensive accident may cost you 
man v times (he price of a Kewanee Outfit— 

-Which cannot riood the house because the tank is rest* 
{tig on solid ground i where it ran do no damage. 

The installation of a Kewanee Pneumatic Tank and 
Outfit in the collar for in l he ground) means: 

— Plenty of pure, fresh water* 

—Loot water in I be summer, 

— No freezing water in winter, 

—Absolute protection from fire* 

—Decrease in insurance rates, 

—A plant that will last a lifetime, 

—No expensive repairs, — 

—It solves l he country water problem completely. 

The kewanee System wil l take care of all your need*,— 
for home, garden, lawn, stables, poultry house, etc, 

$ * * *E 

Our Kewanee Outfits are eomPletr. 

Not an engine only J— which In itseF cannot give you a 
water supply*— nor a tank only, which is useless unless you 
have some form of pumping power— 

— Hut, we furnish the -wh^le thing, — ft complete system of 
water supply, . 

Our engineering department Is prepared to solve your 
water problem, -no matter how difficult that problem may 
cow appear, ... + * .* 

Kewanee Outfits are made in sizes, suited to the small- 
est cottage or largest building,— or group of buildings 
We guarantee every Kewanee Outfit to gW* f erfcct 
teniae. 

Send for Catalogue No* 14 which gives named 

Kcwancc Water Supply Co., 

Drawer ?. Kewanee, III. 
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Your Own Electric Light Plant. 



have Cf»mfik<l? outfits for rt#ttLdence.H of uuy hi ns, HummiT homes, <'Mnp* H hotels m-hooK 
I«cm{'hf*K. yarhta, fte. Ever/ detail (Deluded; wry best niuEcrLal; Jibuti] □ wly [irat-i [pj&] , Mm 
simple no ftlfC^rLfifLii rpquir.d. Light atMtoc lime, As sLoriite latU'ry ini.'.! ud«d . Cas, G aao- 
line of StMrr engines n*ad (fife plenty of power for prim pi nj? water, saw ini? wood, rcfritOrJi, 
ti'-ii. etc. V« would like to b < nd <-vm\v render or Priwihr Mecbanfc* who ii ILferlj to be 
5 nterptfseil owr neiw fO-putfe ikitaln«uo rl^stTihin^ ow I3u different outfits Add n ■(<« 

Klnetiric Light liepartment 

RICHARDSON ENGINEERING CO., Hartford, Conn* 



EVERYBODY NEEDS AN ACCIDENT CASE 

If you don't know how to treat a out or bruise or to relieve a scald, or have not 
the remedies at hand, you should get acquainted with the 

U* S. EMERGENCY CASE 

at one©. It contains 18 articles all necessary to perform work mentioned above, 
and also a va! liable Fir&t Aid Handbook* Pure and Antiseptic. Price, 
complete, $1. Money returned cheerfully upon dissatisfaction. 

U. 5, EMERGENCY CASE CO. 25 Weaver Building, Utica, N* Y. 




WHEN YOU WANT ANYTHING 

AND DON’T KNOW WHERE TO FIND IT 

WRITE POPULAR MECHANICS 

- 

“BURE YOURSELF 

BY ELEBTRI6ITY” 

flew Book ‘-Illustrated from Life^ 
Sent FREE to all who write. 

Writ? t '-dAV for our dew I 1m H it — “Cum Touwclf bf 

Fled rltl i j M — I Illustrated with ptmtos from life. Gliowu hoinf the 

Miw Ltoinu liitk’rk'n cure It hr uhhli Urn, VpufbIiIh. Liimlifla*. 
Iti > u<hu i 'l>i ,, a hiMviinilAt OiiNilpMllHii and Ji ll nCrvo ftirpi'tinniuiiHj 
tfJ.-H-:, *■£■?) ii from dufs^Js-h drcittiMon ; uluo how they aAuril 

ete^irle biUlm felid kuiity miiHiHife without L'flat :iE- ilOlUfi, 




tferf Htme Should Hava a Borne Battery. 

Wc.pnA ^iirbatterlei iVpMbl 'i ltbouticmt In advance fprlefsH-Bfi 
and ii |0 and Allow 1 0 HAT ft’ FREE TRIAL. Write for r>ur Italic. 

DETROIT MEDICAL BATTERY CO., 
062 hKajtfe&tio Bldg,, Pitruit, Mich. 



BIGGEST MAN IN THE WORLD. — The biggest 
man in the world Is a Russian named Feodor 
Alexiovitch Machnew, now visiting this country. 
Ho Is in constant fear of being kidnapped ami when 
lie landed In New York supposed It was Hamburg, 
to which port he was told ho was being taken. 




He Is 2G years old, Is 9 feet 3 Inches high, and 
weighs 365 pounds, and eats as much e% r ery day 
a good sized family. 



MANY of the leading CENTRAL STATIONS and INDUSTRIAL CONCERNS In the United State a a Her thorough tests 

nrf fMvinc-PuHI th *+ 



SNOW’S REFILLED FUSES 




Arm Right. HOW ABOUT YOU? S*v* 30* to 109$ 

Every style of enclosed fusee refilled. Do not let your on prtnee r or electrician 
throw them away. Catalogue of net prices «ent on request. 

E. W, SNOW* & CO., FantofS?^ 187 West Ave., Rochester. N. Y. 






The Man of Experience 
Quickly Sees why 
The GRAMMES 
CIRCULAR SAW 
b the BesL 

lt$viii|i on u A_xi* 

II S%in|i qq * $«nT>t 
No Dih«n do. 

Wo Ift'trs to botHiK — po braces to Iuluiil 
no chBnces to vibrate. 

It grips the saw tight at t«tU arid collar. 
Cnn'l shp — can't ;U»h. 

Want to teal if— 

FREE Thirty Dayi 7 

Tell W* that ya □ want it on Thirty Day® 
Trial dfld you £tt it, Yuu return U if you 
don't Itke it ancl gel the money hock yon ji»jd 
for freight. You k«p the vi s* h yuu like it 
ft ltd pay uk 

No']cks6oi] your port — no ris.1t. If* fairs 
all the way through, A book ol "Evidence - * 
on request, 

L F. GRAMMES & SONS 

1247 Hall Streep AihiUawii, Frau. 



SEW D FOR OUR CATALOGUE . 




500 iLLUfrT-RArJtJNS 



PRICE LIST 
TELEPHONES 
$3,50 $5,00 $7*50 
Medical Coil 
$1,15 $1*25 $2.75 

Electric Shocker 

$1.00 

Eleclrk Taos 
$1*50 $3-50 $6,50 
Flashlights 
*5c 90c $ m $L50 

Phonetic for Deaf 
$15*00 




cittoiW 


CrtlORJ** 


cmts?f» 


(WjORR 1 


vm?m 


•f 


*• 
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*/ 


API® 


tfHJED 


AffLIEO 


APR.I 6 I) 


APPilED 


aicnarT 


noracm 


iULWIT 


tiaracm 


aanwcm 



A PRACTICAL GUIDE for all persons Interested In nletffcrfcdty. A ready rofrret.uu work fur I lie 
experienced workman who has no knowledge of higher HLatlie mattes. rive Volumes— i^Mu | i»ges 
— fully indexed— slao of pages 8x10 Inches* handsomely and durably bound hi % Red Mororam* 
Over 2,000 full page plates, diagrams* plans, section:*, tables, rormulns etc* Invaluable alike to the ex- 
port and apprentice, Every section WTltteo by an ac know lodged authority, Prepared imperially ior 
practical, everyday use. Combines the belt feature* of a text book and a reference work, as every vol- 
ume is supplemented with carefully prepared list of lest quest Ions, 

In order to bring to the attention of l hose Interested In electricity the charncler of our instruction in 
Electricity, wo make the follow lug offer— we will send the hooks 

^ *■* p* on approval, express prepaid. Look (hem over for five days, If srdisfnirMry* send ns 

r F ■ $ l.oo down and £j,DJ per month for nine mouths thereafter; otherwise notify us nod we 

1 B will trail sfer the hooks absolutely free. 

Two hundred page illustrated Bulletin, giving full outline of Electrical, Mechanical* Steam 
and Civil Engineering courses, Architecture, Keating, Ventilation and Plumbing, Mechanical 
Drawing, Etc., sent free on request. 



Partial List of Contents, 

Part |. Magnetism— Electric fuirent^- Measurements 
— Wiring, Telegraph, including SV lndess and Toianto 
graph. 

Part 11, Direct Current Dynamos and Motors* Snchid- 
Siii Types Motor Dr l V on -S torage Batteries, 

Pa’t IM. Electric Lighting— Railways- Management of 
Dynamos and Motors— Power Station. 

Pail IV, Alternating Current Machinery — Power 
Transmission -Mercury Vapor Converter. 

Part V. Telephony, Including Common Battery System 
—Automatic Telephone and Wireless Telephony 



COUPON— Cut cot and mall to 
American School of Correspondence! Chicago, III. 

OiwriEMis^Pleane Hpnd me, on five days' approval* ex. 
press prepaid, one net H 'Cyclopedia of Applied im 

the following term*:— If ^at If factory, I agree !nr(*iuit tl.liOjunl 
(2.00 jior mouth thereafter for ulna months, otherwise ir l 
notify you within five days you will need for theltooki* Cash 
with order 118.00. Money refunded if net HuitJsfartnry. 

Name 



Popular Mechanics, Srpl, 



Street and 



city 



Please mention Popular Mechanics when writing to advertisers. 








WE WILL SEND THIS 

MAGNETO 

ENGINE 

Postpaid to any Address tn thu 
t'ulted Staled ^ 

EXPRESS PAID FOR 



L'pon receipt of price shown, wo 
wo win send any or the following 
articles, all charges prepaid: 
Parts of Magneto iinaUie as 
above, ready to assemble, 6 Sc 
Miniature Incandescent Ratio ry 
Lamps* any style, voltage or 

amperage « , , , 2.4c 

Laminated Motor, Kith pinion, ready to mount on 

(jars . , ri( 55c 

Laminated Motor Parts, ready to assemble 40c 

Electric Railways. .2*50 to 50.00 

Elect rlc Hoars. 5.00 and io.oo 

We sell Parts of Electric Toys, viz.: Wheels, Axles* 
Brushes, Trucks, Comimitators, etc 4 etei bore are 
Special Prices to Poprifrjr AfecftninV-j* ri*arters only. 




Our Locomotive who tiecinc Headlight 



Our Large Catalogue Free with order for any of the above 
1 1 erodes. Agent* W«ut*cb 

Special offer to boys who will take orders for us. 
Get a Railroad FREE- 

NiW YORK ELECTRIC WORKS, YWr 



RHEUMATISM 

In any form and cold perspiring fret positively cured wlthlaaOdirtL 
by our newly paleiiW M akinetic Thee# or money promptly refunded. 
Mailed anywhere f 1,00, Write for a deicrlTdlvr iKmklet. Agent* 
wanted. MAGNETIC RII E DHATISM CURE Cu. t Sherbrooke, 
Quebec. Canada. 



EVERY BOY, 

His Own Toy-Maker 

It tc JIs 700 how to mfikfl a Steam 
Engine, a Pbot««rspiiic Camera, 
a Wind mill, a MioroMopp, an 
Electrical mnchiise, a 3 olr&n ia 
Battery, an Electric) Telawrapb, 
an Electrotyplcfl Apparatus, a 
Telephone, a ELiiltidiMOOM, A 
Mas Ic Lantern, an Aialian Harp, 
iJoaia of ererv kind, from a little 
rowboat to » f □ 1 1 -ringed arh^oner; 
bow to make Kites. Balloons, 
Paper T^ji. Miwk#. Card Rucks, 
WitunM, Carts, Toy Homnw, Bows 
and Arrows. Pop GutiS, BllngSi 
and many 



raps. 



m • and Arrows, Pop 

Stilt*, Fishing Tack lo, Babbit and Bird Ti . 

Other things, and all la m ado no plain and a i tuple that any 
boy can easily nillCR Anything described. The whole ip il- 
tost rated with more than iMJU hand^mt' illustration*. This 
Is a uri'dt book and you should not be without it, a Price 
only 10 coiitrt, jnmtjjrtiil, 3 for 35 centaT Address 



Wf STPCN SPECIALTY GO., IkfrL L 



5L Paul, Minn. 




TYPEWRITERS MAKES 



All Ills 5t*ml*rd Mnrhin** SOLD or Ufe-NTtll l5f- 
WirKini at itatf WH’S FBI IKS, allowing M3 If 1L 
TO AIT1.V ON CHICK. Shipped With privilege <.t 
citminaisnn, Writ* for llloriratad Cthldf 

TTFKtVBlTKB ESFOftll B, SOk LaBaJle BL , CHICAGO 



ELECTRICAL HANDBOOKS 



IO CENTS EACH 



1 , Hw to SIftka * D pnuUnn 
If. How 1 ■ ■ Mnlr 4 T ? ! f|> h.'ll 0 
3 How |n M«Ulli tlHtiif MuUir 
1 . Ho W to MukE n Sloraff |!ji 11 «rjr 

S, Him tri- Miik« n Witnihutsl 

I Eninc Murhiiio 
1. IJ..W t£h Mik-r a V :i irnrljj Hb- 
1 rtil^c 

T. HnW tv M*k4 * XhUcbI tjjilia?. 

Ikin Cull 

H.rw In M:i,k* n Tockel Ac- 
tumalitof 

ff. II" 'v to MbJi e * I'lurig* ilidtry 

10 . Ifnw fu Make a YoElturlor 
U |jnw in Xufco IV li*Sviiij.>*ij?tfr 
12, EH .w tv 34 n h c * Ha ml Itynanm 
|J, Hi'nr 1v Iikfl * TnlHnj if*" 

’ cbliifl 


t*. Jlow to !W*kj.' * |.ft H p. Dy. 
nun-i. or INotvt 

3 r, llivw Lo M iib b * Tr ijr Motor 

H". Hvw tn Xivke iin Electric Bril 

IT. H " w tv SliU iv Triegr*(ih hi- 
ll ru Hi rn t 

13. flow 1 o Wind ArDiitiiT« 

IH. H'tW lo Wind f i v 1 ri ■ Magnets 

JU. Iluw In JSnk* an AmYIKT*!' 

II. Huw It) MaIic b ThiTtnojtat 

ii, Wvtor Rotfilioa , 

33. Ifnw 1 ry Hike hi f.ltjiHirip JAoM- 
*rinB Iron 

it. Ih w Iv 34 iik ii a Email Ekctric 
Htittr 

IIS, If.inv [.:> Slitn in ku ttiju.- 

How to Xhto rv Hand l\<c"d Arc 
Lamp 


BUBIER PUB.CO.lvMss. 



WORKING IN COMPRESSED At R. — Experi- 
ments made by M. Herscnt allow that when men 
arc working under high air pressure it is most 
essential that the process of do compression shall 
be very gradual. 

When the press m 3 reached fifty pounds per 
square lneh r one hour should be taken for de- 
compression. For a pressure of seventy -five 
pounds per square inch three hours were con- 
sidered by M, Hersemt to he none too much. 

Two Englishmen, Messrs. TTIE1 and Greenwood, 
have recently subjected themselves to a series of 
experiments in the course of which the pressure 
reached ninety-two pounds above the atmosphere. 
This. says Cassicr'e Magazine, would correspond 
to a head of about !illl feet of water. 

The period of compression was fifty- four minutes, 
and of decompression two hours and seventeen 
minutes, or substantially more rapid than M. Her- 
scnt h s experiments with lower pressures. The time 
spent under the highest pressure was. however, 
only a few* minutes. 

After coming out of the cylinder the subject 
felt some neuralgic pains In the forearms. These 
did not last long, and were attributed mainly 
to the fact that he remained quirt within tho 
cylinder, which further experience proved to be 
a mistake. It being of great importance to keep 
every Joint and muscle Tn motion, and to change 
position repeatedly, so ns to keep the capillary 
circulation active In every part. When this pre- 
caution is taken the rate of decompression can 
be Increased, 

As the result Of their experiments Messrs. Hill 
and Greenwood consider that work may be carried 
nut safely in 210 feet of water, or possibly even 
£5ii feet, the real limit bring fixed by the fact that, 
when compressed, oxygen has a toxic effect. 

Thus, with nn air compressed to ten aifrios- 
pheres — equivalent to a bend of about 350 feet 
of water — animals are liable to be seized with 
convulsions within twenty minutes. In these ex- 
periments there was no confirmation of Dr. Snell's 
opinion that the presence nf CO 1 In the respirated 
air has a particularly pernicious effect, 

A careful record was kept of the experiences 
of the subject undergoing experiment. At sixteen 
pounds pressure the voice, it was noted, became 
metallic, and at forty- five pounds pressure it 
became Impossible to whistle. At the highest 
pressure reached articulation was difficult. There 
was no marked effect on the pulse. Further, after 
the nervousness due to the novelty of the condi- 
tions had worn off, there was no feeling of being 
under pressure. The sense of hearing appeared to 
be rather more acute than In the normal condition. 



jyyr fir TUC DECT *'tr Inrcntcd. 

uiit Ur Inc Biol H*d#o( r»rc-»M*1 fieri. 

OurrJ ann tat ifood turk itid & fttifk rt fi i4*-i- to fva| 
Four friends, lOe . Jfcojfleti.f cither HuztIcp 

>m k^plinlloa. 

WESTERN PUZZLE St. Paul, Minn. 




Secondary Winding for 1 # inch SPARK for S6 .7 5 it or^r«i 

Tteimlar price Is $8,150 and not prepaid. Take advantage of this remarkable after and get started on 

,ks3 outfit! new ENGLAND COIt WINDING CO., Atlantic, Mass. 



before Sept. 1st. 
your W I ELI LI 



iary core and winding sent 
roily for S6.75 If 



Pleas? mention Popular Mechanics when writing to advertisers, 





BURNS’ Adjustable Telephone 




Holder and Extensible 
Bracket- forflat top or roll 

top desks. 

Has Ur jest radius 
of action. 

Write us or i our 
3 tn. nearest supply 
h‘use. 

Uer Jgnr Bulletin f- 
Ffce Per tt* MMil- 

A meric a n Electric 

Telephone Co. 

!•> 5Wfl Stale SL 

Chit ids, III. 
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SALT SHAKER— Th^ cak- 
lug of mill In it tdnaker Is out 
of the petty annoyances that 
causes many otiss words from 
hungry men. This shaker, in- 
vented by Mr. Frank Kendall,, 
of Chicago, is bo constructed 
that tlu j salt will never cake. 
The salt is enclosed In a wire 
cylinder, which is surrounded 
by an absorbent substance 
which takes up the moist tire 
from I he salt and quickly dries 
onl. Tills substance la a se- 
cret, hut (he other features of 
the device are being patented, 
and nrrniigomrms arc being 
made to put the shakers on the 
market. 



9- ♦ • 

YANKEE DIlllX C1IVCK,— 

A new and Improved i 'll tick espe- 
cially adapted for light and rapid 
drilling where accuracy and tight 
or sure grip are required. I-i 
built for hard service, and Is 
closed and released entirety by 
hnpd f avoiding the use of a key 
or spanner and saving uitnh time 
thereby. Has been tested In two 
years severe service in a large 
shop before being put oa the 
market. 

— -* -►-+ — - — 

POSTAL CARO DUNS.— Never use a postal card 
to dun ft perifuU. IFs against the law and the re- 
ceiver can recover damages. 













To fnareniFH ttic number of our customers, wo will send with- 
oat extra charge*, wiih every salt ot4crod t all that \n iu cdeil to 
dress you cooiplrm In latest style from head to toe, w[tli U.Lt. 
shli‘t t collars, cur/B, lurktle, Suspenders, socks and shut* all m 
rail able quality uu4 selected to look beet *r|tb cm. b soft, TIh-sk 
free articles have a cash value of at lea * t 95*00- 
Our now sack suit shown above, Is cut alter uie latest 
Fan and Winter fashion. The conchas the long body eilect. 
being nearly straight In front, w ith nobby Hare 



suit tailored to 
newest fabrics 
above outfit all 



S 



10 



back and center vent. Tills 
fit you perfectly from the 
In coloring and pattern and 

for. . 

Let us send you out latest fas] i Ion plate, with large 
Illustrations of our sack suit, showing every detail of suit In 
back and front, also our now Tall and Winter *am pies latest 
catalogue of men’s furnishings, etc ; all w ill bo sent free. 

The Gents’ Complete Outfitting Co. 

Dept. A- Jifl, 24dB-5>44 Market Street, CHICAGO 

Rt/. itoycz! Trust Co. Bank t Chicago , Capital, fj,ooojXM> 




Learn Bookkeeping Free! 

Pay four tuition [ram vour earnlnas 
after *e place >ou in a position 

W,hiLl 1 y.N! a. inn't.ufol bu'.»rui>*» mm. 

W r.ulil jnu u^. 1 r. I N a |d. ■ J L fiajing fttjs, itiira, nr 
Hf 1 . 1 1 r i. an fuL-nuB ill ■ula.ry f IVi'iilH ji'Q jin- ■ 
1415 * the- !'Ji|iaritj“ ihiil dir, 'it* nnct .■ UrlTrik laivt' 

b us i ive* - s n I tfT [i i i in * t A fcci..rt le-L,.'.. i.f 
iritrvisM Sent .'pvnrinnElii ■ » l.ui.-5n f ! |..-.| l‘.j, 

.■Ur 'rr.Alhtfrl you cun beni ouflf aitil .juv v. iy me 
il fi'w h«<iL> at your own hoiti*? 1 1 1 .. . .i ? ],. .if 
llmfl nr (i ici i ■ i-y . Wt* igU-Smnlc-r il. W-- E.iarlv 
yull end JTiU j'.iy 111 nn EmCn-jt mrileM wn [>|;ho 
jfi'Li Hi II j.ci-iti.in 7 ‘u firn. n- Illicit 1 W *! 

1 1 JL - ft it.' liiTfgeKt i-JII|*lnjritt'nt 't-'I nfEnr- Li! .*F »ny 
... Lib'll I l i , ' lilu 1 1 - ti In tlm Wc*f-|d 

" non to sumte iv rusk nm" 

Li tho title a-f H ei <•*[■:■ mi™ trMlflS DU Wife- 
ki>i|<;ii^ and bniineur. El lills y < -m nil nUni lliq 
bo* I ey«t«ni of Itocping cuiiiita cut tlrtipcl. 
It aplilni V-w jdu rati itiofef money nrnJ 
bpltfer ]t i..L| r |hUltllon III lift. wiJLgiTa 

■V w ■ i ■rajjic. 6t tbit i*H. n . It ftlKlC*! u1 f t y f r,-c. If J'mi 
arm i ii leriMited ! If yvm WBIlt t.i hsa.ler hor.ktp.ip. 

tng at y -I i r w n 1 ■ 'Im- if f'-n f ist j h*ur«r ]hi- 

a it i- - n tn<t inErwi'dl i-aikTT, ^rite for Uid bi,..le 

COMMERCIAL CORRESPONDENCE SCHOOLS 

iBMrCuUtt P)0( , tUvlwter. K ¥. 




FOOT B**L rtn F. 



THE BALANCE 

“A MAGAZINE OF LEARNING" 

SO CENTS A YEAR* 

Thu B&Ihdcc was :% success from thu start. It inn forty - 
pEtKf, sLulrkird size, Uffigue monthly present- 

ing Higher Ideals, the New Psychology Ad- 
vanced Thought. From the scientific side these sub- 
jects are treated In a manner both original and compre- 
tmusive, The following prominent, witters arc some of 
the regular contributors: 

Or. George W- Carfty, Grace M. Brown, 
Eugene Del War, Dr. William Colby 
Cooper, Eleanor Klrfc+ Lucy E. Adams, 

Or. Alexander J, Mel vor-Tyndail. 

SPECIAL OFFK It; —Send m cents NOW and The Bal- 
ance will be sent tour months on trial. 

THE BALANCE, Dept, 38, DENVER, COLO, 




16 Foot Launch 

COMPLETE >s r\S? 
WITH K 
ENGINE C'Vy 



S | ■ ■ il orfJprH pru]i)]i(ly ;sl teiuted to, fiptid ih your attlvimcu 

I'flor muv, and get Hie tauru’b m «iwm n* the boating saneon 
opens bait year. Henri Htamp for free well Illustrated catalog 

Address, GEORGE DIETRICH, Sta, Milwaukee, Wte- 



An Exhausted Storage Battery 




is AH I >ILI I nH no 1 i'ir (- ry at alt, wham V^i ; r mute - 

tut )>:U n-rnrolor htkrt if "M-xIlod" ml^ fnnn 
1 1 1 1 1 - : . Ttinn!iMlilEiii«niip|ifc<L within APPLE 
lIAITKttY C U I LC I >_J< lima mo iJiciSiiLii-lihS? 
Miurcs of cnrrtni, Tho rlmrKPr keep* the 
IjaIVj rl ■■ s lull uf the right kind of canon t. 

Write today tor complete infonnatino. 



The Dayton Eletlrital Mfg. Co.. mun*a,iohAi. 




ELECTRIC MOTOR 65 CENTS 

Ruin with wet or dry battery, poeltlvcly 
the l«Ht motor on the marker fur the 
prltef Celq |n; (pack! n g imrl pn&tflgu Jft 
ep n te. > Reversing motors, ex peri m entail 
dyinanne, telephone*. novelties, etc. 

“CATALOGUE FREE" 

ARROW ELECTRIC CO. 

103 S. Canal St.. CHICACO. IU. 




Each 

And Civil WlrEfilin and 
Curios for Coxy Corner* 
and Dena it :i a 

WHITE FOfl CATALOG OC 

Walsh's Sons S Co. 

297 PiMile St* NEWARK, N, J 




A [mdi'.liiai pi ctf faij f.ru: l|^. 

■n fytui, JS^Hf-n 'Pill HUM 

jU 



r^r 



LATEST 



AMERICAN SUPPLY CO. 

B34 E. Minnehaha Sheet, ft- Patti, Minn, 




Kara till? fine retfiiluMon 4hUgby i not Rail by a few hour®" 
work In spare time. Send ns yonr battle and address and we 
will *enrl you postpaid F2 ,S0 worth of our fast selling articles. 
When sold, remit us JSjQand we will forward at once altso- 
lilteL}' irae :l Rplendkl Hug by football jl« shown In rut Wri te 
today, w. H. MILLER & C O., 739 t 4 th St., St- Paul, Minn. | 



"How did this happen?" aaketf the surgeon, as 
he dressed the wound hi the cheek anti supplied 
a soothing poultice lO the damaged eye, 

H 'Gnt hit with a stone. 1 " replied the patient. 

"Who threw It?” 

"My— my wife," was the reluctant answer, 

" 1-1 unit It s the first time Fve heard of a woman 
hitting anything: she aimed at.” muttered the sur- 
geon, 

"She was throwing at the neighbor’s hemi," 
explained the sufferer. “I was behind her." 



TOO LATE TO CLASSIFY 



DOLLARS INVESTED in the stocks of the Double 
Pointed Safety Pin Mfg, To., of Tyndall, S. 1A, white 
in lls Infancy w ilt so grow Into ten l possibly Ijuai- 
tired) doll a r hill*. Write for part lcnlnrs, 

FOR SALE — x\ small machine shop mid foundry in 
ei good town iu Missouri. Easy terms. A good 

chance fur the right man. Address Popular 

Mechanics. 



FOR SALE CHEAP- — 1 % II. P. motor eastings for 
bicycle. Partly tin lulled. Our -1x5 camera wilLi 
tripnd. One high grade medical electric battery. O. 
Hull berg, 1213 Seventh St. t Rockford , III. 

WANTED POSITION with Rome house handling 
gns engines, wind mills, etc. Can sell, Install and 
estimate on the above lines, and nm a competent ina- 
chin 1st. Will be open for engagement about Decern- 
l^r. lfnnr. No. 0Q4Q, care Pop n I nr Mech anics. 

No. 602 “NAP AN OCH" 

Pocket Knife Tool Kit, 




MADE IIN AMERICA* 

Everyone 'has use for a Knife, 
Reamer, File, Saw. Chisel or 
Screw Driver* This out lit Is prac- 
tical* yet so siiinll, being contained 
In a Leather Pocket Book 4^x3^ 
Inches, Hint by carrying It in your 
fHjckei it Is always at hand for 
Immediate use, whurtirf C nmp- 
inf, Boating, Teaming, Drivirg, 
in the Shop, Factory, Office, 
Stare. Warehouse, Automobile, 
on the Farm, Qicyrle or aromui 
the Home. Any Tool firmly at- 
tiiched ur deiaehoii to the Pocket 
Knife Iu £t second* 

Sent postpaid :>n rcrolpt of 
price, J 2 - 25 * 



Use it five days, and if not sat- 
isfactory* return it and I will re- 
fund your money* 



U. J. HER i CO., 7f Warren Street. New York, N. Y. 



GASOLINE ENGINE EXCHANGE 




BL'Y, SELL AND EXCHANGE NEW AND SECOND-HAND 

ANO°MARINE Gasoline Engines 

We cell New Engine*, taking Old in Exchange, allowing full 
market value. 100 am-clus-i. aeco inti- band engines on hand. Write 
for catalogue. Lowest Prices. Largest Assortment In America* 

GASOLINE ENGINE EXCHANGE. B42 S. iSth St.. St. Louis. Ho* 






DO PATENTS PROTECT? 



This Is one nr thuse questions that pan be 
answered "Yea" and "No." When Hut Invention 
is m-w. the specifications. drawing;* and claims 
of the patent application: are properly prepared, 
and the application skillfully and ctmacletit loudly 
proseeutrj before the Patent Office, the result- 
ing patent will protect the inventor or patentee 
in the enjoyment of his Invention* If. mi the 
other hand, Lhe drawings and aperifi rations are 
Inaccurate nr incomplete, and the claims are not 
sufficiently broad; or Ff the prosecution of the 
application is not efficient, the resulting patent 
will afford no protection except possibly its a 
" 'bluff. " To the average man, all patent papers, 
or the Instruments Issued by the Patent Office 
over the signature of the Commissioner of Patents, 
and bearing a red seal and a blue ribbon, &e., &e, T 
look alike. Many Inventors who receive such in- 
sir time tits judge of lhe value uf the patent, hy the 
drawing or picture of the invention which it con- 
tains* Others think the patent must he all right 
if the description is full and complete as to all 
details. A few, those wlio are experienced in 
such matters, know that the patent "claims" at 
the end of (he specification , ] Im it the protection 
granted, and if they are not broad enough lo 
cover modifications of the Invention described in 
the specifications and shown in the drawings, 
the patent has hut little protective value. 

Of course, it is nut expected that Inventors 
should know l hi' difTfi'ence between a strong patent 
and u weak patent, as that is a matter for those 
who Eire skilled in patent law and have had the 
experience in mechanics that fits them to pass 
upon the various legal ami mechanical problems 
that every patent presents* Hence it Is Impor- 
tant for the inventor to employ a competent find 
conscientious attorney to obtain a patent for him. 
But how ran he know In advance what patent 
attorneys have these qualifications? There 3 h no 
infallible rule for this, any more than there is 
for "sizing up" a doctor, a preacher nr u banker. 
There arc certain general rules however that arc 
helpful and they may Vie summarised briefly as 
follows: 

Don't employ the attorney who seemingly offers 
to work for nothing. 

Nor the one who Isolds out "special induce- 
ments" for you to employ him, 

Nor the one who has so much business that 
he cannot give It personal attention, but turns 
it over to clerks. 

Nor the rule who has not had the experience 
and training necessary to equip him for the patent 
law profession, blit simply knows huW to advertise, 
and to hire men eo attend to the business obtained 
through his advertising 

Meet your patent attorney If possible and ex- 
plain your Invention to him, not to some subor- 
dinate. 

Remember that the cheapest is never the best, 
but usually the w first. 

Don't put confidence in the attorney who tries 
to make you believe there's a fortune in your 
invention, nr who wants to know if you will 
accept $l& r 00ii or $25,000 cash for the patent when 
obtained. 

Don't employ any lawyer except a patent at- 
torney, for the general lawyer knows nothing 
about mechanics or patent law. 

If you call to see a patent attorney with a view 
of employing him, and he turns you over to a 
subordinate it Is a &if*' general rule not to employ 
that attorney for he either has too much business 
or is not competent to puss intelligently on your 
invention and Is afraid he wilt display his 
ignora nee. 

Having once found a competent and faithful 
attorney don't change simply because another 
promises to get better results. 

Popular Mechanics Patent Bureau. 




The White Eagle Electric Motor 

Postpaid, Si 00 

Wo make working models of Invert* 
tloDs. o-uJ for illustrated catalogue 
Of 3d odel 5 applies. 

The Pierce Model Works 

1134 Florco Avenue, Chicago, ILL 



The Great East and West Line 

Across the Entire Stales of 

TEXAS* nd LOUISIANA 

THE 

TEXAS TAP PACIFIC 

RAILWAY 

NO TROUBLE TO ANSWER QUESTIONS 
IMew Dining Cnrs (fUCtf/ff Cl Id Cf j Hr ) iirftrrrn Tnr/TK /Jfld 

St. /stub. Write for new hook on T> xn^. Fa re. 

E. P. TURNER, General Pa ssenger Agent, Dallas, Texas 




THE WATER WAY 

BETWEEN 

Buffalo and Detroit 

The D. &. B, Line Steamers leave Buffalo 
dafiy at 5:30 p.m. (eastern time) and Detroit 
Vfcekcaysat 5:00 p.m*. Sundays at 4 00 p,m. 
(central lime) reaching dieir destination the 
next morning, Direct connections with early 
morning trains. Lowest rates and Superior 
service to all points west. 

Rail Tickets Available on Steamers 

All classes of tickets sold reading via Michi- 
gan Central, Wahaahand Grand Trunk Rail- 
ways between Buffalo and Detroit, in either 
direction will he a?cepted for transportation 
Cm D. Si B, Line Steamers. Send 2 cent 
Stamp for illusi rated r,un: luct. Address 
A. A* SCHANT2, G.5. « P.T.M., Detroit. Mich. 
Detroit & Buffalo Steamboat Co, 






i 



Texas to the Front# 

IS COMING SO FAST YOU CAN HEAR IT. 

So after H'Ctioo uf lhe country offers such inductmaiiM t- EhO 

lli i- )li>Ji!iln or 1‘ki»urf (k'oli rr T or lh*> I iijiiEuli-r* 

A MILD CLIMATE* FERTILE LANDS (and Cheap) 
and - — 

lirSY, GKO IVIN G CITIES. 

I. & C. N., 

♦‘Tilt Thu UHIrtiwf, n 

WiLIi mi.>rr th»H l f TO mi](s of track, rrmYtfrtfis the ctiQSt 
favortil M*R(wna i>f its ijcufo. QptiKt! tlirouuh Car* 
fi-iin St. Louj», ili' ijl['Iii.--, tie,, Lii L-tiitLccdou with Iran 
Mountain 

Wt shaJL I k: p> i I'.L-f'-J i'j iiiL-.nrr taiquicir-x, 

Sei34l^2ir, slarr.yi f,vr l|tt "Uc*l 

tkufc," cuuUintntr mlp-resticijf fleets-. ... 

P, 1, prtKE, (£* V. k T. 4*, 

ratafclEn* 1 * Tfiw, 




Never Fails— SURE POP 
BLACK-HEAD REMOVER 

Thlfl little rlLwEvfi la A truest, wonderful thing for person pi whoso 
lfU!o in full of bi^k- beads. Simple and easy bo operate and the 
only ftu re Ht rc. By \> Iiuu ng lU re, - 1 1 y o Ve r t lie hi not 1 1 eml . t hr 1 1 
withdrawn, brings the hlavk -head away. Never fails* Taken them 
mi t around the m and at I part* n f t h o f ace. Sen t post on u t f, , r 
t wpnty-lJve rent*, Other imefiil urticifrp, Cnblimie anil illua- 
1 rated circular* Ire* Agent* Wanted. Addrtwe 

H* BURGJE & CO., Central Bank Bldg.* CHICAGO, ILL* 



PJeaes mention Popular Mechanics when writing to advertisers* 



vv3.ni ana car «gs. j cents per wura, 

payable In advance. Replies may be sent to a 
number care Popular Mechanics, and wilt bo tor- 
warded without extra charge. 



AUTOMOBILES. 



AUTOMOBILE SCHOOL. -Chicago School or 
Motoring; the original automobile school in Chi- 
cago- One hundred and eighty graduates the past 
year, to whom wo refer upon request. Automo- 
bile owners, prospective buyers and young men. 
wanting it? become expert chnufYeu r« will save a 
great deal cpf money and a lot of worry F>y study- 
ing the mechanism, care and repair of gasoline 
automobHos, in mir shop, where nil parts are open 
so you can see how they fire made, and how they 
operate. We give thorough and practical Instruc- 
tion. Competent chauffeurs supplied. Address. 
Chicago School of Motoring, Dept. H, . 26 4 Michi- 
gan Ave,, Chicago, 111. 

|-'l >J{ SALE — 1 2 FT P. t iS-cyllnder rimahmil, will's 
dymetuo, raretylone lamp* aim! everything complete. 
WIN take 15-Inrh arrow cut.llng engine lathe or other 
tools suitable for ^auralt machine utmp , n exchange, 
R. il Boh, Fay, Ohio, 

WILL MAKE JLAmATOKH fur 25*' a font for the 
nest thirty drays. Soul proof plugs* HOc each. Ault) 
RaHs Co,. dT Cannl Wt., Chicago. 

Fisll SALE— Wayne “IV 1 20- horse runabout auto- 
mobile*, Fisk tires, brutal new, jqst from factory July 
14, lDOff. Want larger car, Make me an offer. E. 
IT. Davis. Evart, Mich. 



FnH SALE — ¥100. Steam runabout In good order. 
Take motorcycle in trade. hart I hag, 202 CHestmjt 
St.. Detroit* Midi. 

FOR SALE CHEAT — Launch with 2 IT, T\ iMrnlt 
engine; Hl-Imat: new this* season; owner called away* 
J, W. Heard. Woodland Ave. t New Hnchelle, N. Y. 

FOlt SALE— 1 Targe In s in underground gasoline 
aturage tanks with pumps, oil (auks a ml fi Iters, 
Cnrte; Wilson, Laike St., Chicago. 

FOR SALE — Cheap, Locomobile ste tuner. Loco- 
mobile engine, hue shape. 4 IT, V. Lennox gasoline 
engine, 15 H. V ,* 2-cy Under, 2-eyele vertical engine, 
usee! two days, 2 'Cylinder, 7 H. P. air-cooled gasoline 
engine. t>053 Popular Mechanics, 

FOll SALE — Orient buck board, Columbia motor- 
cycle, Write for particulars. Geo. Rtes T St. Joseph, 
Mo, 

FOll SALE — One brand new' four. cylinder Splitdorf 
dash coll, “lGOtT type, with switch. ¥25; one brand 
new 1 1 £ ^ Srhehlor enrburpter, UlOfl modal, ¥12.50: 
one pair new Diets; [legal side oil lamps, $10, Address 
005fi, Popijlail Mrchamcs. 



MOTORCYCLES 



Ulltll Mitt, .1 LlfUUUL II II II L1,lg¥r ! I ! I M UH ItlClt t 

EUarneu Nu. -4 i . MurlEsitig machine, 3 chisels. For- 
mer machine. Axle press for making axles. Emery 
strand with grinders. Power grin (1st one, 3 Vi' 1 face, 3C" 1 
dium., mounted oti good frame. Spring frit mo or 
fabric stretcher Axle polishing drum. Blackamltli 
forge. Post drill and boring machine. Patterns, 
rubber tired wheels, n\1es, silver pearl screen, hinges, 
sirewfi, spring falirir and other material used in U* 
cujihI mi r i Ion . whh booklets jmd advert isitig nmttrr, 
Object its selling, not sufficient capital to l mu die the 
business alone*. Would lake hi u good partner and 
continue the business, While our carl ole has only 
hern up the market hut a short time, It has proven 
a good seller and one there 1st a great demand for. 
W tui Id exchange for good < tty or farm property. Mu 
other trades considered. Write for Illustrated book- 
let, To Insure reply send 2-rent stamp. Address 
t’arlole, corn Popular Mechanics 



FOR SALE — Manufacturing and snh urban town 
site, 1 00 acres. _U miles from cirj- buiL Chicago, on 
ihe Chicago & North- Western railway: depot on land. 
This was plaited nail trees planted fur a town 25 
yofirs ago, rand todny Is a beautiful park. Any in sa- 
il farm re r having 1.1 Uhl to JtJUJG employees could es- 
tablish a town here mnd easily clear up a quarter 
million dollars.. Shall he pleased to furnish full 
par ih-uJftrK in any iurrrcstcd parlies. J. Aim a a Aus- 
tin, 171 La .Salle St., Chicragn, 



FOR SALE -Stock of sporting goods; talking ma- 
chine; blcyHc-t ; baseball; ticking tackle r ch-cirir sup- 

jolea, etc. Power equipped repair shop and tools, 
Established business lino'll clumce fur anyone, Easy 
terms. W. A. iTesRo, I.RlnDCll, lowu. 



CAPITAL WANTED TO PROMOTE blggc^i money 
saver out. Fourth patent Just Issued on s winging 
hose hrackers. Will do away with 5 i>t 0 f rubber hose 
Eil uiic, I T n usual invent an cut. WritF^ fur descriptive 

circulars ]-. T. Porciuan, 17J.2 Dougins St., i him ha. 
Neb, 



A RELIABLE WALL PAPER CLEANER '-Cleans 
paper on the walls. Saves re-papering. Easily 
worked. Large profits. Form n In and full piirticii- 
I iirs. Si. r \, IT. fnmpbell, No. 47p Prospect Avp t . 

Buffalo. N. Y. 



FOR EALIJ — Outright or nn roynltv basis. My 
carrier device for K I', n, service, I l jii suited May 2P 
llJofj, Address :sur»2 Popular Meehnnlcs, 



NEW FOLTRIX crmenE hrick machine makes g br'ck 
at one opcrntlon: two plates, rmk fnce* and plain; 
wltEa 25|| pallets; pric-p. ¥75, Benson for selling, lack 
of shop room. C. B. De Weeue* Sidney, Ohio. 



PATENTS SOLD OX COMMIgRION. If you 
wish tu buy or sell a r r |utit write u* E, L. Tt'rk'ins 
I'realdCFit Invent nr ^ Exchange, g4 Broad SL, Rips too 

AiflSH. 



MOTORCYCLES — All best makes; gencrai agents 
fur Merkel/’ ? I B 15 ; ’ Ynlo/' $J7S; Curtiss Rryllndnr, 
¥200; 2-c:yllnder, $275; Merkel m otoreyelc aifle de- 
Hvery cars, £250: ran 1 1 orders promptly filled. 
Terms, "5 per cunt with order, balance C. O. D, 
Every jnEichinn thoroughly tested by out expert h(»- 
fore ablppJuK. You benefit by our long experience. 
Remit money order or bank draft payable to 
NVhlnplo (’vein Co. Whipple, the Motorcycle Man, 
26ft West Jackson Tlivrl., Chicago. 



FOR SALK — Motorcycle, rnSy used three m mutts. 
Chas. , Gllbvau, Wes t Je f T^reon, Oido, 

FOR SALE— One ¥200 motorcycle, fl It. P„ IfHiG 
model; used ^lx weeks ; good ra« new; for $135+ Ad- 
deefes f>055 Peputar Met hnuicB. 

FOB SALE— A S H. I’, motnr fur bicycle aHtieb- 
ment* Nearly new. want more ^er, reason fur 
gelling, f,. G. Burl, Rurtvllle, Pai. 

FOR SALE OR TRADE— Mitchell 3^ h. p. 
eyf'ie in grind condition. Address It. W, Tiieker + Ohlck- 
ueha, l. T. 



BUSINESS CHANCES. 



FOR SALE- A BARGAIN FOR THE RIGHT 
PARTY — My patented screened enrioli* No, ssft4.581. 
Noveniiwt - 14, lfHul, together with all necessary mi), 
chine ry fur manufacturing the enrlolca, viz, : Or- 



f(J INi\ IvXTORS : If yr.m* tnYPHtlen Is not a anc- 

Lpfts we can asslsi you. We deeign, perfect tmd de- 
velop new Invent tons., showing huw lo mnke them 
pn I cn table rmd of cum merelo'l vraJui*. We prepare me 
ehBTJtcfll drawings; revise plans and ripoc lflcat ions : 
make invrfitlgit lions, esratulnrattoug and reports tin the 
value and condition of all tlaseea of machinery, new 
Inventions, etc, ff you have some tew Idea which 
you are u liable to perfect, write us at once; we wl|! 
make no cbai-ge if we rare unable tu assist run \d- 
dress Engineering Ilept* IatiindHsl New s Bureau 
itbnea. N. Y. 



I-OP, SALE — An established light manufaeturlnf; 
1 mv. in ess. manufacturing vending machines; have 
completed the mo*; profitable vending ma- 
chine on the market: am obliged to soil on Eieeruint 
<if ]nek of nhllity to run a factory; n good oppor- 
tunity for s couple of wide-aw&kt men who rare both 
omce men and mechanics; factory lv located In 
buftineras center of Chicago and will hear the 
closest Investigation. Address SU/7 Popular Me- 
ehan Sea. 



THE INVENTOR- A rOPT’LAR TLLI'STHATEC 
i hnii’AIj MAGAZINE — Cmitfiins entertaining 
vccfiimts of what inventors Eire doing suggestions 
as to how to turn Invtntlons into munev, hints 
regarding present upportuult ies for Inventors de- 
ei^fons In patent cases, in fact everything uf in- 
thrust to Inventors. Send 25 cents for three* months' 
trial subscription. Address the Inventor. &4 Ex- 
change Building, Ihiston. Maart 



MACHINE REPAIR SHOP — Consists of two 
lathes, 2 drill presses, 1 planer, 1 shaper, and 
many other tools. Shop especially adapted to 
manufacture of gasoiin' engines. Will sell at bar- 
gain, Reason. owti'T unacquainted with business. 
Will trade for a good tract of timber land I n 
Tennessee or Kentucky, Address Fred J. Voigt, 
Mt. Carmel, ill. 



WHY WORK FOR OTHERS?— Start a business 
of your own right at home during your spare 
time. Our book. "Business Opportunities." will 
enable any Intelligent person to establish a money- 
making business., either with nr without capital. 
Price , SI . LKj , S p uc la 1 1 n l rod u c t o ry p r i ce , on! y 50 
cents. Aloney back if you are net pleased. tJ r 1>. 
Patterson &. Cq., Chicago, ill. 



OLACKSIVUTHS, 



IlECEJ PTS— 1 In ideal tig and welding copper; rc~ 
storing burnt ssleel ; welding and tempering; making 
babbitt; t>hu king, browning mini hiding nu MiJs. "a 
cents each with full particular* and many Tree point 
cru. r. M. Carl, I3f)l Michigan St r . Buffalo. N. Y. 

BUAZE YiTi n BlEUKEN CASTINGS in jour com 
mot! smith's forge with my cast Iron brazing prepn* 
rations. Send 10c for (rial package. United Braz- 
ing *: Compound Co., !Hb McAllister Are., Waukegan, 

III. 

FORMULA FOR BRAZING CAST IRON— If you 
want to know how (o braze cast iron * tuick and 
cheap, write G. A. Toppings. LcMars, la. 



BLACKSMITHS, NOTICE— Be an up to date 
mechanic and an expert seel worker. Don't waste 
valuable lime learning the trade the old -fashioned 
way; buy -Ifi years’ experience by using Toy's 
Treatise on new steels, explaining how to work 
them, with 75 new method* for working all dlrtl- 
cuh job*. Ten receipts for making your own com- 
pounds for Welding different kinds fif Steel solid. 
Thermite welding fully explained; also two colored 
tool tempering charts; chart A explains all anneal- 
ing and hardening; chart It explains both scion- 
title and plain tern fur ring to a standard. All l hr 
above' for $l.i}0. Valuable samples free. XV. M. 
Toyj Sidney, Ohio. 



EDUCATIONAL 



STUDY CHEMISTRY AT HOME. Fun with 
Chemistry" con la Ins over twenty articles, includ- 
ing illustrated book nf Instructions, chemicals, 
tost- tubes, adjustable ring-stand, litmus paper, lil- 
t iT -paper, glass tubing, etc. Forty -one fascinat- 
ing experiments. Price, post-paid, lifter. Catalogue 
"PC" explains this aini other remarkable offers, 
Thomas Si. St. John. 848 Ninth Avenue, New York. 



FOR SALE — Laid up L C, S- telephone engineering 
course, i'o&t tf-la ; will liikti $3b. IV. L. McMlllen, 
Osborne, Kan. 



GET A GOVERNMENT I'OSITir *N— our method 
iastrucls how. Failure impossible. The work has 
been endorsed by government officials, Address Frank 
Pergandc, Publisher, T2C Forly-secood St., R. T. MIL 
wanker, \Yls, 

FOR SALE T. r, S. t ext ‘book s ; mechanical course. 
Cost $-7-2 ; -4V L 1 1 sell for fitu, Address flOftl Popular 
Mechanics. 



FFGX iiECiilPT OF tine dollar will send com- 
plete set of drawings a ltd Instructions for making 
fi-foot mission clock, includes ease and clock move- 
ment. Cost of making, .ss.rui. Fred Clausen, 4(53 S. 
Sycamore St,. Ttaveuna, Ohio, 

TRIGONOMETRY SIMPLIFIED, 50e : Lutes and 

CemPTi Is. 10c; Ferae n( -worker#* hand l>» K _ ik^ fiOe. The 
National Book <’o„ -108 Park Bldg., Cleveland, 0. 



FOU BALE Blue print of wrenches or round head 
and set &crew r sizes, 1 C) cent hi each. If. Tblede, Brides* 
hiirg. Philo.. Fa, 

ARE YOU MAKING leas than or $3^ per week? 
Meeltuulcul mul Structural Drawing (aught by ex- 
pert*. Send for circular. Low tuition, Including' F ree 
Book*, Drawing Instrument, etc. Columbia force- 
apoudeueo School, [trcxcl 1 hi [Fling, Philadelphia, Pa. 

SMALT. STEEL STAMPS. Brass Dies, Fhttes, Cuts* 
Seals. Presses; postal brings circular. Klola, Em 
graver, i’t.’i VTrsr Madison St,, Chicago, 111. 



INVENTORS — If you are an Inventor, send for 
our free Booklet B, containing a list of "What to 
Invent and What to Avoid;' 1 “Patent Facts vs. 
Patent Fancies," nnri "The Inventor's Harvest 
Season," Address Patent Rumm, Popular Mechan- 
ics, Iflfl Washington St, Chicago, 



“LETTERING.” 25c; “TINTING." 30c. Dimen- 
sions of Pipe, Fittings and Valves, 50c. “Wire- 
less Telegraphy." 30c, Browning's Industrial Mag- 
azine* 4 months. -5c. Browning Press, Collln- 
wooct, O. 

TELEG RA PHY^CIrcular free. Wonderful auto- 
matic teacher; live styles, $2 and up. Omnigraph 
Co., Dept. J., 3Li Corthuuit street. New York. 



START A MIRROR FACTORY— We teach and 
trust you. Sample and particulars. 10c (none with- 
out!. If ullinger’s Mirror School, Frances ville, ind. 



FOR SALE 



FOlt SALE — 2ft-21 Stevens rifle, wlih telescope 
sight; or exchange for Stevens 2ft- rim fire, or light 
double ha miner less shotgun. Rudolph Miller, Shlp- 
pembnrg, I’a, 



FOR SALE— Several 2 TL P. giisollne engines rtt u 
bargain. Motorcycle castings and patterns and tools 
for 2 11, P* stationary gasoline engine, j. F, ttchulx, 
Ilox 1"(J, North Chicago, III. 



FOR SALE CHEAP till A- Inch screw cutting lathe 
with full set of gears, chucks, cutting tools, etc,, 
or will exchange for A 1 L xft 1 ,^ Eastman kodak as part 
payment. Address fJOftQ Popular Mechanics. 



FOR SALE — New 8-day engine or boiler room 
clock; Nickel case; level escapement with seconds; 
large dial: retails at fib; fully guaranteed; first 
check for ¥$ gets It. J. F* Carr ( Wholesale Jeweler* 
Portsmouth, tlhlo. 



Full SALE — Complete amnteur priming outfit. In- 
cluding steam engine and boiler. For particulars ad- 
dress ,J. YV. Archibald, blast Palestine, Ohio, 



FOR SALE — One rllfc, one shotgun, one kodak and 
filte complete fifth! ng outfit. Add res* Alfred G rUti fg, 
Cloquet, Minn., for description and prices, 



FOR SALE — One portable Weston D. C. volt meter, 
(1(H) volts capacity, line Weston portable P, C, amme- 
ter, JOn Amp, capacity. Both practically new. Will 
sell al ft bargain. Address 5JO&4 Popular Mechanics* 



Fine Fost Drill Press and Chuck, cheap. 

One each Power and Foot Power Mortlsers. Et£ 
bargains. 1115?. 



FOIE SALE — Brand new “Victor’' cement rents* post 
mould; never unpacked, for C. II. Be IVecse, 

Sidney, (), 



Ft HI SALE— ft h, p. Ktatlonai y gasoline engine ; 
best make; ns good ns new; price, $100 ; shipping 
weight, 1 r 2ftb lbs. G. 11. Cnrtlss Mfg. <’o., Harumonds- 
port. N. i. 



FOR SALE— fine 12 ft. and one 1(1 ft. launch . ; 
prices. and Sllft, Both jire fitted with *2 h, u. 

reversible motetr In stern; speed controller, etc.; will 
sent ft to K tH*rst)iss. Address Geo. IHetrlch, Sta, E,, 
MBwattkee^ Wls. 



FOB SALE- Two complete wireless telegraphy out- 
fits. Midget dynamo; Wonder Xo. fi generator; 2 
Wonder water motors, *£ h. p r Several Jump spark 
and also mod E cal coils. Tubular dash lights, George 
Dietrich, Stu, E„ Milwaukee. Wls. 



FOR SALE— Engine lathe, swings in. takes 

25 in. between centere. Complete w r St|i full set 
chung't* gears t<> cut all size threads, 3 to 40 to In,; 
price only 138.5(1, Address L. F + Grammes & Sons. 
Allentown. Fa. 



Electric, power and 20 -light motor. A bargain., 
1257, 



FOR SALE — 10-tn, screw cutting lathes at 
wholesale; also tools. Send 10 cents for act of 
Magic Rolls to Tibbetts, Putnam, Conn, 



Write 1 2ST for Bargain List of fine tools, wood 
and rrW:i! working m^cb Inerv. 



FOR SALE—' wo 6 H. F., two 2 H. P, gaiwIJne 
engines. two lxf> cylinders ( rough }, two 3x30" fly 
wheels, two 2U.* 1 throw crank shafts, one 4 throw 
crank shaft, one complete sot of patterns for 1 r 2 
und 4 cylinder gasoline engines, one second hand 
s >1. P. portable steam engine and boiler* 300 lbs. 
extra tine babbit metal, also gasoline engine con- 
necting rods, shafts. etc. Address Fred J. Voigt, 
Mt Carmel, m. 



Power and Foot Power Barnes Fortner with 
thirteen krtlvcs, $_fl rash takes It. 1237, 

That 6-ln’ch Power Wood Planer Is a dandy bar-* 
pain, 1257* 



TO EXCHANGE 



TO EXOI ANGE — A telephone, cum era and line 
medico I battery for me lor cycle attachment or motor* 
L'Vclc engine In good condition. Address. Carl Due r I sop. 
Sutter, 111. 

r n f TRADE-— One complete course In Jiu Jltsll and 
physical training fur a second-hand, 3 U. P, motor- 
cycle engine. Address Henry Bonne, Bcmaall, CaL 

TO 1 ISADS — One new lOOti March motorcycle with 
side car, $135; one No. 1 Champion transmission, $25. 
i\ W. Pr.tton, Jackaboro, Tex. 

TO EXCHANGE— I. C. S. civil engineering course 
I including ten hound volumes) for £H0 cash or motor- 
cycle of same value. Lock Box 42ft. Elmwood, 111. 

Foil SALE QR EXCHANGE— Two II. l\ Baxter 
r t earn eng I n e n ml bo Her, In 11 rst-cd sis s n i n n in order, 
i 'a -ill. or what have you to offer, II. Chase. 85 Mala 
St-. East Orange. N. J. 



MALE HELP WANTED 



WANT E. | p — Firemen and Brakemen on all North 
American railroads. Experience un necessary. Fire- 
men. fllH), become Engineers and earn ¥200 monthly, 
Brakeiiien, ¥75, become Conductors and earn $150. 
Posltkms, awaiting strong. competent young men. 
State age. Send stamp. Name position preferred, 
hallway Arttuclitiou, Room 174, 227 Monroe Street, 
Brooklyn. N. Y, 

PRAFTSM EN ARCH IT E CTUHAL* MECHANI- 

CAL. stntrluraL electrical arc needed for responsible 
positions. Salaries. ¥1)00 ¥2, Hi ml. Wrile us today, 

stating experience and position ileal red. Office* in 
twelve cities, llapgnods. 305 Broadway, New York. 

WANTED— Pm ctl ml machinist to handle men 
itid pet oil t work economically. One taking small 
interest in the business preferred. A capitalist de- 
siring good Investment fan secure controlling In- 
terest in profitable manufacturing business paying 
dividend* for last seventeen years. Address 
♦He'd Chance/' cafe Popular Mechanics, Chicago, 

Ml. . 

wanted. 



language, or sketched so that you can understand 
it. I hnvc had 23 years' experience in above pro* 
fessions, and nm confident I can supply your 
wants. Give me a trial If you think you did not 
get your mono's worth. I will refund it promptly. 
Address Geo. W. Richardson, M. E, T 2181 W, 24tb 
Pl„ Chicago, 111. 



MISCELLANEOUS, 



am XXX II WHITE ENVELOPES for 42c, post- 
paid. Visiting or business cards. 100 fur 35c* Sana- 
plcs for 2c stamp. D. D. Elliott, Box 1370, St. Louis, 

FUR SA LE — Coon-bound pups, 4 months old, price 
?5. Also conn- bound pups, fJ weeks old, ¥3, Joe 
Shill, wine mac, lod. 

WANTED FOR CASH — Tile following back issues 
of Popular Mechanics. Vol. 1, No. 1 to 17. Inclu- 
sive ; m 3, No, 12 to 25, Inclusive ; Vol. 4, No. 5 to 
I), Inclusive. A. C. lljichllcld, 417 Twelfth St, Mil- 
waukee, WIs. 

BOUND VOLUMES OF "Popular Mechanics" 
for 1DD5, \Te have on hand a few volumes hand- 
somely and durably bound in half leather, with 
complete index included— price prepaid $2, Popu- 
lar Mechanics. 160 Washington St,, Chicago. TIL 

MONEY IN NOVELTIES— Our advertisers and 
readers arc looking for good new novelties to put 
on the market. They have money for the right 
inventions In utility, amusement and advertising 
novelties. What have you got that’s good? Reach 
this hold through "The Novelty News," 171 Wash- 
ington St,. Chicago. Trial a months. io cents. 

FOR SALE — 11,000 cash will buy new. high- 
speed motor airship, ridden be me several exhib- 
its. New York and Texas, Patent portable gas 
works Included. Alt good condition. Any size 
tflraliEps or gas balloons built. Carl E. Myers, Balloon 
Farm, Frankfort, N, Y, 



FOR. SALE — Established Specialty Business, in- 
ibtdlng Paten Is and good will. Good mail order line. 
Write Box 39* Litltz, l'a. 



TOO LATE TO CLASSIFY 



MANY BUSINESS MEN actually throw away 
money by not looking after tlielr product*,” 

Now don't be foolish and coo skier some things ns of 
-no value” but accumulate your waste and ship It 
!u us. You will see both your business and profit 
increase and also enable you to meet hnpeUitii com- 
petition, Let this little aid set you thinking, and 
then write us what you have. We will pay GASH 
for that worthless scrap of youra. E .an El -Carl stun 

Co., 77 Metropolitan Block, Chicago, III* 



TYPEWRITERS — All makes* entirely rebuilt, guar- 
anteed as good as new. Finest actually rebuilt ma- 
chlnew ever offered, £15 up, Sold Or rented any- 
wlicrc. Rental applies on purchase. Rebuilt Type* 
writer Co,, Sixth Floor, 85 La Salle St. r Chicago. 



WANTED — Second hand gasoline marine engine of 
prom 1 to -1 h. p. Will lake In any condition if cheap, 
lohu Horning. 125 Terrill Ave.„ Rockville renter, N, Y, 

WANTED — Unc Barnes In Che of I to IMnclt swing. 
Must be cheap. Ernest Sedrey, Hiawatha, Kan. 

WANTED — A second-hand 14 IT,^ P. alternating 
il0-volt + fiO-i.vcIe motor, J. Buck, Klmlra, N, Y. 



MODEL MAKING AND Ut JNTRACT MANUFAC- 
TURING for Inventors. Lowest prices. Send draw- 
ings for estimates. Murray Engineering Co., 3047 K 
Fit., Washington. P. C. 



"THE NOVELTY NEWS" AN IDEAL ILLUS- 
TRATED NOVELTY TRADE NEWSPAPER. Es- 
neetally valuable to Manufacturers’ Agents. Manu- 
facturers and Dealers in Novelties, Mali Order, 
( f anyone dfslrinjj to keep In touch with all kinds 
af mon e S' -making novelties. Trial 3 month.8, ten 
;ents "The Novelty New a Co.," 604, No, 171 

Washington SW Chicago, 



ENGINEERS ELECTRICIANS, MANAGERS OR 
SUPERINTENDENTS— Did you ever try to do 
&otriietb!ng in your line of work and get ^tuck, 
then sit up late at night, reading hooks, data, etc., 
trving to find the Information that would put you 
right, and go to bed no wiser? Next day say. "I 
wonder who could enlighten nu'' on this subject. 
If vou send me one dollar I will give you the de- 
dipA<i lnrnriTiai km correct lu. and written In plain 



FOR SALE OR TRADE- -Motorcycle, fftfl ; 1 % lb 
P, marine engine with accessories, ¥50; 4 H, P, auto- 
mobile engine with accessories, $db ; banjo, bass viol, 
tandem. IT. A. Koch, Box Peoria, III, 



FOR SALE— Five passenger, 20 IT, P. automobile. 
Recently overhauled and In fine condition* A Idg 
bargain. Address 1404 7 Popular Mechanics, 



BARGAINS— New 12 Inch speed lalhes, $18.75 ; 8- 
inch slotted face plate, 2 rests. 2 centers, well built, 
absolute alignment, actual value $30; 5-10-lnrb Jacob 
drill chucks, $3.75; 17-32-invtJ, $6; repair shop assort- 
inonls, alt common «lzes*w r ell assorted, 10O set screws, 
$1 ; 50 cap screws, $1 ; 100 machine bolts, $1,50; 100 
carriage bolts, ; 100 pipe fittings, $1,50 ; 100 lag 
acrewa, $1.50: 100 tapprd nuts, $1 ; 100 cotters, 25c; 
100 machine screws, 25c : 10 Iha. washers. 75c ; 70 
lbs. rivets, 75c. Entire 1 1 as sort men Is, 250 pounds, 
In stout case, $10, if not worth more to you, return 
at our expense. 15 lbs. welding compound, $1 ; braz’ 
Ing spelter, 25c tb. ; 50 Ihs. best hunt ell, . , ?2.50 ; 5 gal. 
can velvet automobile cylinder nil. $2.50; 60x32- Inch 
nutoinoblle bodies, $9.50. Job lot Mst on request, 
Western Tool Co., Lansing* Mlrh, 



FOR SALE — Complete rlertricnl experimental out- 
fit with batteries, etc,* $10, Express free, Wolfs 
Kargr* c'o. Address 0-511 Popular Mechanics. 

$ Continual on Ffif/r ) 



Sumirer in the Cool Highlands of 



MEXICO 

Superb Summer Resort quickly and 
comfortably reached via 

THE NATIONAL LINES OF MEXICO 

Mexico 1 * Greatest ftaftway System 

3 Short Line Gateways Q 
ULREDO-EAtLE PASS -VEfU CRUZ 0 



DAILY PULLMAN SERVICE BETWEEN 

ST* toms, WO., and CITY OF MEXICO 

Very Low Homeseetera ’ and Colonist Rate* 



Unexctdlad opportunities for investments in min- 
ing, manufacturing! stockraising and farming. 

For Illustrated dcacrlptlve literature, rates, sleep- 
ing ear re serrations, eta. t 

Call on or address 

GEO. W. HIBBARD 1 G. R. MACK LEY 

General Passenger Agent General Western Agent 



A part ado No. 322 : Salt* 1401 Antrim Tract |U( 

Mexko City, Mexico Chicago, 111. 




^FOLLOW THE FLAG” 



SUMMER 
VACATION TOURS 

VIA THE 

WABASH 




C, A free copy of Wabash SUMMER 
TOUR BOOK* with full details con- 
cerning a large number of attractive 
vacation tours at reasonable rates, will 
be mailed on application. 

C, Write us about any trip you may 
have in contemplation. We shall be 
glad to give prompt information as to 
routes, rates, etc., with a complete 
itinerary, 

C. S. C&ARE, G, P, £ T. A, F, B. TRISTRAM, A, G, t A, 

5 t, Louis, Mo, Chicago, III, 




\W NEW IB 

W SEMI-WEEKLY > 

r SOLID, VESTiBULED W 
' SPECIAL TRAIN ' 

BETWEEN 

St. Louis and City of Hexico 

v,t — Iron 
Mountain 
Route 

Texas & Pacific, I liter national^ Great Nurlhern 
and the Watfonal Uses of Mexico 
LEAVE ST. LOUIS, 9.00 A. M. 
TUESDAYS AND FRIDAYS 
ARRIVE MEXICO CITY, 8,00 F + M. 
THURSDAYS AND SUNDAYS 
INITIAL TRAIN, JANUARY 16th 

COMPOSITE STATEROOM 
OBSERVATION, DINING 
L AND STANDARD SLEEPING CARS J 

^ ft. C. TOWNSEND 

fXtlUfT i^HINatR A N Li Trcn.tr J 

ffk SAINT LOUIS A 

Jjj^bk HI L IS FARNSWOHTH jgM P? 

■\JF IM'.A, m Claris St, Jr * if 

I1L t . 



The 

Overland 
Limited 

California 



the most luxurious train In the world, 
leaves Chicago 8:00 p t m. daily- Less 
than three days to San Francisco, 
Magnificent equipment, Electric Lighted 
throughout. 

GtfE ‘BEST of EVERYTHING 

Two other fast trains leave Chicago IQ 
a.m. and 11:35 p. m. dally, with through 
service to San Francisco, Los Angeles 
and Portland via the 

Chicago & North-Western, 
Union Pacific and 
Southern Pacific Railways 

An agents mu tickets vl* 
this route. 

Illustrated booklets on 

application tO 

W. B. KNiSKEftN, 

Chicago, III, 
or E, L. LOMAX, 

Omaha. Neb, 

olIG 



i 



pRrmW> inu^ewifi 



W E have been able to secure a special edition of handbooks on a wide range 
of practical and useful subjects. Handsomely bound in Art Buckram, 
they cannot be bought anywhere else at any price. We want you to sub- 
scribe to the TECHNICAL WORLD MAGAZINE regularly for the next twelve months* 
Here is our offer ; To those sending us their subscription with $1.00 before 
Oct. 1st we will mail the magazine every month for one year, and in addition 
send FREE your choice of any one of these valuable handbooks listed in the 
coupon. These handbooks of 64 to 96 pages each contain a fund of practical, 
authoritative information on the subjects treated* Each handbook is profusely 
illustrated with full page diagrams, half-tone cuts, 
line drawings, etc. Size of page, T x 9 inches. 

TECHNICAL 

WORLD 
MAGAZINE 



New 



Fresh 



Vigorous 



3 A new publication with a new field, different from 
all other magazines,, Everything is told, in a. simple 
and interesting way, by able writers, and is fully 
illustrated with pbn-tographs from life. ^ Appeals to 
every cue who wants to know how and, why things 
are done. It appeals especially to those who desire to 
keep posted on the latest things in science, invention 
and engineering. Ninety-nine people out of a hundred 
have some mechanical bent, or at least are Interested 
to some extent in engineering matters. They may not 
Ims trained in engineering or in the use of machinery, 
but they like to talk Intelligently about such mailers, 
and, above ail, to uhdefataad them. 

If you arc awake, alert, ambitious, yon can't afford 
to do without it. 



MAJL 

Technical World Magazine 

33Z5 Armour Av*, t Chicago, IJL 

In accordance with special offer 
I enclose the auiM of ONE DOL. 
LA It, for wbJcil send me your 
magazine Tor one year, and the 
handbook Indicated by [ X P in llat 
below. 

Nsun 

iXAttir 

City 



Inspiring 

After a three month's trial, if you don't 
want the magazine tell us so* and get your 
money back. That's fair, isn't it 7 



Cm and Oil Engine* 
Freeh end Drawing 
Valve: Setting 
Electric Wiring 
M anag- in ei Electric 
Machinery 
Steam Pump* 

Storage Batteries 
Hydraulic* 

Electric Railways 
Electric Lighting 
T elephone 1m trumenli 
ud Batteries 
Telegraphy 
indicators 

T elaphone Lina Con- 
strue lion 
Refrigeration 
Perspective Drawing 
Mechanic el Drawing 
The Steam Engine 

y, m. s-m 






Run Your Machinery with 

THE I. H. C. GASOLINE ENGINE 

A power that will give you the maximum of capacity at the minimum of expense. 



An 1. IL C\ engine wlU Eire you all til*- power you 
in'i-il as lone hs you need it and at any time you maid It, 



An I IL < . gasoline engine will accomplish this for 
you hotter than anything els j bruise — 

Ail 1, IL C* engine will take less time to run than 
; l r y other engine because! U Is more simply con- 
st meted tliEiu others. There sire no Gum plicated 
parts to pul the whole mechanism on a strike. 

Au I. IL C. engine produces inoro power per gal- 
lon of gasoline used Than any other engine, 'I he 
eoviTiior anil th rot lie valve prevent any more gnso- 
i n> being usort than Is absolutely m*cessary to carry 
tho load. 

An 1, IL <\ engliiH- will save y cut r men more rime 
urnl trouble and you more money than any t-tlicr, 
b. v j :iuse you can dtp*. ad wjmn it to keep the machinery 
going without costly delays. 

Th'< L 11. C* engines arcTunde in the most adapt- 
able styles and in all sizes, \ mi can ’-elect one That 
will exactly meet your requirements. 

Horizontal Engines: Stationary 4, li, k in, ltt find ir> II. V. Portable fi, 1 C, is and 15 H. P, Vertical 2, a ami 5 II. 1 J . 

rite for catalogue giving all details and showing why you will 
serve your own be&t into reals by installing an I. IL r. Engine, 

The International Harvester Company of America, (Inc.) 

No. 7Q Monroe St. CHICAGO, ILL. 









LIGHTING OUTFIT 



FARM* SHOP, CQT1ACE 
PRIVATE RESIDENCE 
or COAT HOUSE 



We :i re Ota first to manufacture a ronijj.w<ii. j ii' t ,< utid offer 
them itr [iiu-li u low prEefl tinit any one using only a few 
ean tO'taU Ids own nntfttamJ mttkc it pay. Think of ii -only 
muMutaih nf n cent per hour for eiwh IB 0, P. lamp ! At this 
rate you can run 10 lanipsi lfl tnura tor This In h-s-a 

than one-balf nE whnt it, would cost yon for cu rrent from 
klclit itm n mi uariEe^. We man ufai; Lure En siica from t> to HO 
litfb rt. 

.v liltlo- online of this kind will snw more worn! in one riiiy 
than t iv'n men will hsw lh :t month. Atacustnl Ions than tun 
i-HniH lor fuel, it will pump 1 h i'M i trillions of water. It will 
nponifo y our e ream separator ;unl rlmrji for loss link ti miimr 
terof what Jit w f J 11 eostymi to operate them by band. There 
Js no Unlit In 1 1 1 ».- ] " 0 .'LEil lilies of these Wt iNDOt outfits. 

rimy cLve jini a j-HiiiMe power during (he day, and a* night 
Will Inm -Tor in yu-Lir rmiitltry homo or cnltai/0 Into II liisnrl- 
otirt city reRldeneti, What is Lin* us# of tloltiir by hand what a 
little outfit of this kJml lvmiEil do for yon at ontHeDth the cost 
and i a a -|Uii ilcr of 1 1 ie time? Vmi rauniil ofl'o ril i n buy 
until you havo looked over u»r new 50 i>a*, r e *ut»- 
lii^ li i j h mill t o xu | hi r rd our prices 

Send for complete Information. Agents wanted everywhere* 



THE R. M. CORNWELL CO. 

408 S. SALIMA STREET, SYRACUSE. N, Y, 

N. Y. O Elite, i-H Park I tow JJ u i Ld Ln l.|. 




Davison’s Miniatures 

BEAUTIFUL WATCH CHARMS 

EXACT REPRODUCTIONS of 
the standard tools. No detail 
is neglected and each one Is 
guaranteed to be exactly as il- 
lustrated. 




Cuts show 
exact size 
of tools 





It is wonder, 
ful haw such a 
small article 
cart he rnJ.dt3 



the standard tool for such 
a small amount of money. 

Beautiful Nickel Plated 
flammtrs,Yr're riches *5aws* 
Cleavers, Steels. Clamps, 
RaioiSj Valves and Tele* 
phones. PRICE, EACH Z5c. 

20c a n d this ' ' Ad ‘'will get 
one of any tool Selected* 



Smith & Hemenway Co., 



103> 910 Duane St., 
NEW YORK. 



ST O P 

IF YOL 1 CAN* ?hr water in yuur kitchen fiucct with 
tiflt palm of your hani, It wj|] give you an. iJtu of the 
power of water pressure. Now when you transmit this 
power scientifically wirh the 

Little Wonder Water Motor 






You can run a fan, sewing 
machine* egg 
dynamo, or buir 
sharpen knives an.l scissors,, 
polhh silver, copper and 
brass waf t$ t and do a hun- 
dred other things to lighten 
labor in every huusehold. 
The original faucet water 
motor anJ only one of 
high efficiency on the mar* 
Itei, 



ntfa Ibc J«ucrl -iial’s *JJ." 

Last! a life time. Instantly attached to any r incur Always 
ready* Absolutely guaranteed. You riord one every- 
body docs. Write for booklet, Write nowl 



WARNER MOTOR CO. 



Heparlment 14 + 



Flatiron Building. N, Y. 





No* 325 

Found Nose 



T And 



Burner Plier 

A h Tin dy tool for the Plumbef.ta* 
Fitter, Electrician, M^hinist, 

Jeweler, and for hbp about the 
hunij-e if Lus no tsiuuL 

Strong and Durable 

Convenient in aF 

etna In- L-Jkrrin-d in 
t he pocket. 

Quality 
(In a run teed 

Hbuiti to 
by tnu L I 



UTI C A 
TOOLS 

LEAD IN 
QUALITY 
DESIGN 

AND 

FINISH 



Ask your dealer 
for them . Takg 
no Qubatltuto. If 
hfi hen. not (jot them 
write us. Every fool 

Du!) rbe CcdifliiB bur Ibis mur* 



TRAtif. PWRft 

Write rorCataloi', 

Lhico Drop Forge k Tao| E&. 

13 Gentrae St. Ulica, N+ 1. 






